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ICOM  has  your  winning  lineup  for  fixed,  portable, 
and  mobile  operations  on  tc^ay's  hottest  amateur  bands- 
Slide  into  the  winner's  circle  with  ICOM*s  deluxe  '75" 
series  transceivers,  with  a  team  committed  to  excellence 
from  VHF  to  UHF  communications.  Each  compact  all- 
mode  unit  delivers  maximum  performance,  reliability, 
and  ease  of  operation.  It's  a  championship  line-up! 

All  *75*'  series  transceivers  are  an  FMer's  dream 
rig  with  99  tunable  memories,  four  scan  modes,  odd 
offsets,  packet  compatibility,  scanning  mic  and  DDS 
system  tor  data  input,  SSB/OSCAR  delights 
include  dual  VFOs,  PBT,  crvstalresonant 
IF  notch,  noise  blanker,  andf  semi/full 
CW  break-in.  The  glamorous  '75'* 
units  provide  ultimate 
mobihng  flexibility. 


SUPER  SCAHilNC 

Monitor  all  of  today's 
action  with  four  scan- 
ning modes;  spectrum, 
programmable,  mode, 
ancTmemory,  Scans  99 
memories  in  five  seconds! 


22OMH1.  The  25-watt  output  IC.375A  receives  216.0 
236.0MHz,  transmits  220.0  225.0MH2,  and  includes  AC 

supply.  A  genuine  masterpiece!  ; 

i 

440Mllz#  Enjoy  top-notch  43O0-450.0MHz  operation  wi 
the  25'watt  IC-475A  featuring  AC  supply,  or  go  high 
power  using  the  75- watt,  AC /DC -powered  IC -47511 
*super  rig/ 


6  MtltRS/10  METiRS.  Join  the  fun  of  sunspot 
cycle  22  openings  with  the  superb  10-watt  IC-575i^ 
It  receives  26^-56MHz,  transmits  28^29 JMHz,  am 
50-54MHz,  and  includes  AC  supply.  The 
IC-575A,  a  true  superstar! 


6  Meter  lOhteier  Transcecvef 


440MH2  Trartsceivefs 


2  METERS.  ICOM's  25- watt 
1C-275A  VHF  leader  receives 
138.0- 174.0MHz  including  the  public 
service p  marine,  and  weather  bands, 
and  transmits  140.M50.0MHz,  In* 
eludes  AC  supply.  The  IC-275H  is  12- 
volt  DC- powered,  produces  100  watts  output, 
and  will  operate  with  external  AC  supply* 
Two  of  ICOM's  heavy  hitters! 


ICOM  HAS  ALL  YOUR 
BASES  COVERED!  Me€ 

the  unbeatable  line-up 
of  ICOM  equipment  at 
your  local  ICOM 
dealer. 


K-375JI 

220MHz  Transoeiwef 


o 


K-27Skm 

2  Meter  Transceivers 


ICOM 

ICOM  America,  Inc. 

2380-1 16th  Ave.  N  E.  Bellevue.  WA  96004 
Custom«f  Service  Hotline  (20S)  454- 76 1 9 
31 50  Premtef  Drive,  Su<te  1 25,  Irvrng,  TX  75063 
1 777  Phoenix  Parkway.  Suite  201.  AHanta,  GA  3034 
KX>M  CANADA,  A  Division  erf  ICOM  America  liK,, 
3071  ^  iS  Boad.  Lif\il  9.  Richmond.  B.C.  V6X  2T4 
Ai!  stated  speciiicalions  are  appraftimaie  and  subieci  to  char^ 
w(tt>otJt  notice  or  obligalion  All  ICOM  radios  shgnifucantly 
excfiod  rCC  re-gulations  limiting  spurious  efnisshons,  BA1 1 B7- 


THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


NEW!* 


Initiate  phone  calls  from  your  HT  or  mobile 

Receive  incoming  phone  calls 

Telephone  Initiated  control. . . 

^    Operate  your  base  station  with  complete  control  from  any  telephone 
^    Change  frequencies  from  the  controlling  telephone 
^    Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
^    Eavesdrop  the  channel  from  any  telephone 
1^    Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 


DIAL  ACCESS  REMOTe/iNTERCONNECT 


PlMF       COS        CON 


DISC 


Private  Patch  EZ! 


*  7  Cos^lVE^ct  St STEW4  *h|£ 


.^_      P^DW&fl 
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The  new  telephone  initiated  controi 
capabilities  are  awesome.  Imagine 

iiaving  full  use  and  fuii  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc.  You 
can  even  change  the  operating 
channel  from  the  touchpad! 

Our  digital  VOX  processor  flips  your 
conversation  back  and  forth  fully 
automatically.  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  embarassing  lock-ups. 

The  importance  of  telephone  in- 
ftiated  control  for  emergency  or 
disaster  communications  cannot  be 
overstated.  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 

powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure* 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 


^  :=.  NEW  FEATURE 

^  */#  or  multi<!igit  connect/discon- 
nect 
^  Fully  regenerated  tone  dialing 

•  Pulse  dialing 

•  Toll  protection 

•  Secret  toll  ovemde  code 
«    Busy  signal  disconnect 
p^  Dialtone  disconnect 

•  CW  identification 

•  Activity  timer 

•  Timeout  timer 

^  Telephone  initialed  control 

^  Regenerated  DTMF  selective  calling 

•  Ringout 

•  Ringout  or  Auto  Answer  on  1*8  rings 

•  Busy  channel  rrngout  inhibit 
t^  Status  messages 

^  Internally  squelched  audio 

•  MOV  lightning  protection 
^  Front  panel  status  led*s 

f^  Separate  CW  ID  level  control 

*^  24  diD  switches  make  all  features 
user  programmable/selectable* 


Connects  to  MIC  and  ext, 
speaker  jack  on  any  radio.  Or 
connect  internally  if  desired. 

Can  be  connected  to  any  HT. 
(Even  those  with  a  two  wire  inter- 
face,) 

Can  be  operated  simplex, 
througfi  a  repeater  from  a  base 
station  or  connected  directly  to 

a  repeater  for  semi-duplex  opera- 
tion. 

20  minutes  typical  connect  time 

Made  in  U.S.A. 


OPTIONS 

1  Vz  second  electronic  voice  delay 

Z  FCC  registered  coupler 

a  CW  ID  chip 


Connect  Systems  Inc. 

23731  fvladison  St. 

Torrance  CA  90505 

Phone:(213)373  6803 


AMATEUfl  ELECTnONFC  SUPPLY 
Milwaukee  W\,  Wickliffe  OH, 
CMaf>0o  FL.  Clearwater  FL 
Las  Vegas  NV 

BARRY  ELECTRONICS  CORP. 
New  York  WY 

ECE,  Inc. 
wcjodbfidge  VA 

EttlGKSON  COMMUNICATIONS 
Chicago  1L 

HAM  RADIO  OUTLET 
Anaheim  CA,  Burhngame  CA 
Oakland  CA.  ^oenix  A7 
San  DiGQo  CA,  Van  Nuys  CA, 
Atlanta  GA 


KENRY  RAOK) 
U>£  Angeies  CA 

INTERNATIONAL  f^ADlO  SYSTEMS 
M^ami  FL 

JUNS  ELECTRONICS 

Culver  Cay  CA 

MADISON  ELECTRONICS  SUPPLY 
Houston  TX 

MIAMI  RADIO  CENTER  COHR 
Miami  FL 

MIKES  ELECTRONfCS 
Ft  Lauderdale,  MJafnl  FL 

N&G  DISTRIBUTING  COKR 
Miami  FL 


OMNJ  El^CTRONICS 
Laredo  TX 

PACE  EI^GINEERINO 
Tucson  A2 

THE  HAM  STATION 

Evansvifter  IN 

WESTCOAi 
San  Marcos  CA 

CANADA: 

CARTEL  ELECTRONIC 
DISTRIBUTORS 

Sifrrey  B  C 

COM- WEST  RADIO  SYSTEMS.  LTD. 
Vancouver  fl.C 
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Tired  of  paying  higher  and  higher  pritc:s  for 
VIH.E  magnetic  mcunn  antennas?  Hustler  has 
the  s*oiutlun    Two  new  st-rics  of  antennas  at 
^uprbingly  affordable  prices.  Built  with  the 
same  quaUty  and  performance  yoo  expect 
Irom  a  Hustler  product.  Designed  to  offer  you 
years  of  troubtc-frcc  operation.  Priced  to 
save  you  money. 

t.  A    3  H t\  1 H  3    (piciurtd  mourned) 

•  3.4  db  gain  |  5/8  wave 

•  200  wall  rating 

•  15  fool  coax 
PL-2^9  connector  installed 

•  Magnetic  mount  holds  to 
100  mph 

Model  FX-2  —  2  Meter,  black  &  chrome 
Model  FX'220  —  220  MHz,  black  and  chrome 

24.95 

Also  Available  In  Black 

Model  FX-2H,  2  Meter 

Model  FX-220B,  220  MHz  29-95 


^R'-A.    9£!*KXC!t9  (piety red  lying  down) 

•  3.4  db  gain  |  5/8  wave 

•  100  watt  rating 

•  15  foot  coax 

PL-259  connector  installed 

•  Magnetic  mount  hold^  to  75  mph 

Model  RX-2.  2  meter  black  and  chrome 
Model  RJt*220,  220  MHz,  black  &  chmme 

19.95 

Also  Available  in  Black 
Model  RX  2B,  2  meier 
Model  RX  220B,  220  MHz 


ea. 


ea. 


24.95 


ea. 


Model  RX-2 

(Also  A\iijlabk-  in  Bl^ck) 


One  Newtronies  Place 

Mineral  ^tlis,  Texas  76067 

(817)  325  1386 

CtftCLE  2€9  ON  REAPER  SERVICE  CARD 


MFJ  multi-mode 
data  controller 


MFJ  shatters  the  6  mode  barrier  and  the  price  barrier 
with  the  MFJ- 12 78  and  gives  you  . . .  Packet,  RTTY* 
ASCU,  CW,  WEFAX*  SSTV  and  Contest  Memory  Keyer 

...  7  digital  modes « . .  for  an  affordable  $249.95 


Amateur  radio's  newest  multi-mcxie 
data  controller  -  the  MFJ- 1 278  -  lets  vou 
join  the  fun  on  Packet.  RTTY.  ASCII.  ^ 
CW.  Weather  FAX,  SSTV  and  gives  you  a 
full  featured  Contest  Memory  Keyer 
mode  .  .  .  vou  get  7  modes  .  .  .  for  an 
affordable  $249.95, 

Pius  you  gel  high  peTformanee  HF/VHF/ 
CW  modems,  software  selectable  dual 
radio  pons,  precision  tuning  indicator. 
32K  RAM,  AC  power  supply  and  more. 

YoaTl  find  \t  the mosi  liserjriendiy  of 
all  Tnultt-modes.  It  *s  nnenu  driven  for  ease 
of  use  and  command  driven  for  speed. 

A  high  resolution  20  LED  tuning 
indicator  lets  you  ( ime  in  signals/ast  in 
any  mode.  All  you  have  to  do  is  to  cm  irr 
a  single  LED  and  you^e precisely  tuned 
in  to  wiihin  1 0  Hz  -  and  it  shows  you 
which  way  to  tune! 

All  you  need  to  join  the  fun  is  an 
MFJ- 1278.  your  rig  and  any  computer 
with  a  serial  port  and  termtnal  program* 

Toil  can  use  the  MFJ  Starter  Pack  to 
get  on  the  air  Instantly.  It  includes 
computer  interfacing  cable,  terminal 
software  and  friendly  instructions  * , , 
everything  you  need  to  get  on  the  air  fast* 
Order  MFJ- 1282  (disk]/MFJ*1283  (laptO 
for  the  C-64/ 1 28  and  VIC  20  or  MFJ- 1 284 
for  the  IBM  or  compatible.  S  19.95  each. 

Packet 

Packet  gives  you  the  fastest  and  most 
reliable  error- free  communications  of 
any  amateur  digital  mode. 

With  MFJ's  super  clone  of  the  Industry 
standard  -  the  TAPR  TNC  2  -  you  get 
genuine  TAPE  software /hard  ware  plus 
more--  not  a  *"work-a-like"  imitation, 

Ejctensiv^e  tests  published  In  Packei 
Radio  Magazine  ("HP  Modem  Pertorm- 
ancc  Comparisons")  prove  the  TAPR 
designed  modem  used  in  the  MFJ- 1278 
gives  better  copy  with  proper  DCD 
operation  under  all  tested  conditions 
thati  the  other  modems  tested. 

Hardware  DCD  gives  you  more  QSOs 
because  you  get  reliable  carrier  detection 
under  busy,  noisy  or  weak  conditions. 

A  hardware  HDLC  gives  you  full 
duplex  operation  for  satellite  work  or  for 
use  as  a  full  duplex  diglpeater.  And.  it 
makes  possible  speeds  in  excess  of  56K 
baud  with  a  suitable  external  modem. 

Good  news  for  SYSOPs?  New  software 
lets  tiic  MFJ- 1278  perform  flawlessly  as  a 
W0RLI/WA7MBL  bulletin  board  TNC. 

Baudot  RTTY 

You  can  copy  all  shifts  and  all 
standard  speeds  including  170.  425  and 
800  Hz  shifts  and  speeds  from  45  to  300 

MFJ 


Jledged  weather  maps  on  your  primer. 
Other  interesting  FAX  pictures  can  also 
be  printed  -  such  as  some  news 
photographs  from  wire  services. 

Any  Epson  graphics  compatible 
print  tT  will  print  a  wealth  of  Interesting 
pictures  and  maps. 

Automatic  sync  and  stop  lets  you  set 
it  and  leave  it  for  no  hassle  printing. 

You  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  if  your  terminal 
program  lets  you  save  ASCII  Oles  to  disk. 

Pictures  and  maps  can  be  primed  to 
screen  in  real  time  or  from  dts^on  IBM 
and  compatibles  with  the  MFJ- 1 284 
Starter  Pack. 

You  can  transmit  FAX  pictures  right 
off  disk  and  have  i"un  exchanging  and 
collecling  them. 

Slow  Scan  TV 

The  MFJ- 1278  introduces  you  to  the 
exciting  world  of  slow  scan  TV. 

You'll  not  only  enjoy  receiving 
pictures  from  thousands  of  SSTA^ers  all- 
over-l he- world  but  you  can  send  your 
own  pictures  to  them.  too. 

You  can  print  slow  scan  TV  pictures  on 
any  Epson  graphics  compatible  printer.  If 
you  have  an  IBM  PC  or  compatible  you 
can  print  to  screen  in  near  real  time  or 
from  disk  with  the  MFJ- 1284  Starter  Pack. 

You  can  transmit  slow  scan  pictures 
right  off  disk  -  there's  no  need  to  set  up 
lights  and  a  camera  for  a  casual  contact. 

You  can  save  slow  scan  pictures  on  disk 
from  over-the-alr  QSOs  if  your  terminal 
program  lets  you  save  ASCII  files. 

The  MFJ- 1 278  i ransmi ts  and  receives 
8.5.  12, 24,  and  36  second  black  and  white 
formal  SSTV  pictures  using  two  levels. 
Contest  Memory  Reyer 
Nothing  beats  the  quick  response  oja 
memory  keyer  during  a  heated  contest. 

You'll  score  valuable  contest  points  by 
completing  QSOs  so  fast  you*ll  leave  your 
competition  behind.  And  you  can  snag 
rare  DX  by  slipping  in  so  quickly  you'll 
catch  everyone  by  surprise. 

You  gel  iambic  operation  with  dot- 
dash  memories,  self-completing  dots  and 
dashes  and  J  am  proof  spacing. 

Message  memories  let  you  store  contest 
RST.  QTH.  call,  rig  info  --  everj'thing  you 
used  to  repeat  over  and  o\^er-  Voull  save 
precious  time  and  work  more  QSOs. 

You  get  automatic  incrementing  serial 
numbering,  [n  a  contest  it  can  make  the 
difference  between  winning  and  losing. 

A  weight  control  lets  you  penetrate 
QRM  with  a  distinctive  signal  or  lets  your 
iransmilier  send  perfect  sounding  CW. 

More  Features 
Turn  on  your  MFJ- 1278  and  it  sets 
itself  to  match  your  computer  baud  rate. 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selecied. 

Plus  •  •  •  printing  in  ail  modes. 
threshold  control  lor  v'ar^ing  band 
conditions,  tune-up  command,  lithium 
battery  backup,  RS  232  and  TTL  level 
serial  ports,  watcli  dog  timer.  FSK  and 
AFSK  outputs,  output  level  control, 
speaker  jack  for  both  radio  pons,  test  and 
calibration  software,  Z-80  at  4.9  MH2.  32K 
EPROM.  and  socketed  ICs.  FCC  approved. 
9xlV2x9Vj inches.  12  VDCor  1 10  VAC. 
Get  yours  today  and  join  the  fun  crowd! 

FOR  YOUR  NEAREST  DEALER 
or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 

making  quality  ajfordahle        .^ 
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baud.  You  can  copy  not  only  amateur 
RTTY  but  also  press,  weather  and  other 

exciting  traffic. 

A  high  performance  modem  lets  you 
copy  both  mark  and  space  for  greatly 
improved  copy  under  adverse  conditions. 
U  even  tracks  slightly  drifting  signals. 

You  can  transmit  both  narrow  and 
wide  shifts.  The  wide  shift  is  a  standard 
850  Hz  shift  with  mark/space  tones  of 
2125^2975  Hz.  This  lets  you  operate 
MARS  and  standard  VHF  FM  RTTY, 

You  get  both  the  American  Western 
Union  and  the  international  CCITT 
character  sets,  Autostart  for  unattended 
reception  and  selectable  '^Diddle**. 

A  receive  Normal/Reverse  software 
switch  eliminates  retuning  and  Unshift- 
On 'Space  reduces  errors  under  pKKir 
receiving  conditions. 

ASCII 

You  can  transmit  and  receive  7  bit 
ASCII  using  the  same  shifts  and  speeds 
as  in  the  RTTY  mode  and  using  the  same 
high  performance  modem.  You  also  get 
Autostart  and  selectabJe  **Diddle", 

CW 

You  get  a  Super  Morst^  Ke\^ board  mode 
that  lets  you  send  perfect  CW  efibrtiessly 
from  5  to  99  WPM,  including  ail  prosigns 
"  it's  tailor-made  for  trafiic  handlers. 

A  huge  type  ahead  buffer  lets  you  send 
smooth  CW  even  if  you  "hunt  and  peck". 

You  can  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  to! 
You  can  link  and  repeat  any  messages  for 
automatic  CQs  and  beaconing.  Memories 
also  work  in  JiTTY  and  ASCIImodcs. 

A  tone  Modulated  CW  mode  turns 
your  VHFFM  rig  into  a  CWtransceiDer  for 
a  new  fun  mode.  It's  perfect  for 
transmitting  code  practice  over  VHF  FM, 

An  AFSK  CW  mode  lets  vou  ID  in  CW. 

The  CW  receive  mode  lets  you  copy 
from  1  to  99  WPM.  Even  with  sloppy  fists 
you'll  be  surprised  at  the  copy  youll  get 
with  its  powerful  built-in  software. 

You  also  get  a  random  code  generator 
that'll  help  you  copy  CW  faster. 

Weather  FAX 

You'll  be  fascinated  as  you  watch 
WEFAX  signals  blossom  into  full 


MFJ  ENTERPRISES,  INC. 

Box  494,  Miss,  State.  MS  39762 
601-323  5B69  Telex:  5.%45l¥>  MFJSTKV 


i^ 


Nufnb«r  1  on  your  Feedback  card 


Welcome,  Newcomers! 


Digital  communications— what  could  be 
easier?  Just  thrnl<  about  it. 

The  simplest  thing  to  do  with  an  electronic 
device  is  to  turn  it  on  and  off,  or  to  change  a 
voltage  from  high  to  bw  or  low  to  high.  It's 
easy  for  a  man  or  machine  to  differentiate 
betweeri  these  two  conditions  or  logic  states. 
A  light  turned  on,  for  example,  may  mean  yes, 
while  off  means  no;  true  and  false;  stop  and 
go;  and  so  on.  A  simple  communications  sys- 
tem like  this  is  called  binary,  meaning  to  have 
two  parts. 

In  digital  communicalions,  all  information  is 
expressed  in  terms  of  ones  and  zeros  ot  bits 
(binary  digits).  A  device  may  interpret  a  high 
voltage  as  a  one.  and  a  low  voltage  as  a  zero. 
With  two  choices,  the  information  passed  in 
such  a  simple  system  ts  obviously  very  limited. 
Therefore,  we  need  to  expand  the  system's 
"Vocabulary/'  We  do  this  by  creating  digital 
words,  or  bytes,  made  up  of  a  convenient 
number  of  bits,  usually  8, 1 6,  or  32. 

Let's  take  a  look  at  a  system  that  uses  two 
bits  for  a  digital  word.  The  possible  choices  for 
words  are  00.  01,  10,  and  11.  The  choice  of 
meaning  for  each  dig^al  word  is  ours  alone. 
We  can  assign,  say.  "y^s"  and  '^rro"  to  1 1  and 
OOp  respeclivefy.  and  *' probably''  and  *' unlike- 
ly*' to  10  and  01 ,  respectively.  Or  suppose  we 
wanted  to  express  a  voltage  with  our  new  vo- 
cabulary. This  gives  us  four  choices;  perhaps 
0,  1,  2,  and  3  volts,  or  even  0,  15,  30.  and  45 
volts.  Agam,  the  choice  ts  ourst 

Now,  let's  get  really  adventurous  and  iry  lo 
express  the  alphabet  and  numbers  0-9  with 
digital  words.  Thus,  we  need  enough  choices 
for  all  ypper  and  lower  case  letters  (52)  and 
the  numbers  0-9,  That  makes  a  total  of  62 
choices  required.  How  large  will  our  digital 
words  have  lo  be? 

Every  time  we  add  a  btt  onto  a  digital  word, 
the  possible  combinations  increase  by  a  fac- 
tor of  Iwo  In  Ihe  last  example,  we  went  from 
two  to  four  choices  by  adding  one  bit.  Three- 
bit  words  give  us  eight  choices,  and  so  on.  To 
accommodate  62  choices,  we  need  digital 
words  six  bits  long,  which  actually  prodoces 
64  choices  (2x2x2x2x2x2^2*^  64) 
in  our  digital  vocabulary.  Thus,  we  can  have  a 
fairly  complete  alphanumeric  digital  vocabu* 
fary  with  six-bit  words,  and  even  have  enough 
room  for  a  couple  of  punctuation  characters. 

There  are  many  digital  coding  schemes  for 
alphabets  and  special  computer  characters. 
Thefive-unil  Baudot  code  is  used  in  ordinary 
radioieletype  (RTTY)  transmissions,  The  sev- 
en-bit ASCII  code  provides  128  choices  for 
characters,  and  includes  many  characters  pe- 
culiar to  computer  operations. 

How  do  we  turn  voice  and  other  analog 
signals  into  bytes?  Special  integrated  circuits 
Known  as  anaiog-lo-digital  (A/D)  converters 
sample  a  signal  periodically,  measure  its 
voltage,  and  convert  the  voltage  to  digital 
words.  At  the  receiver,  a  D/A  converter  car- 
ries out  the  reverse  process. 

Once  we  have  data  into  bits,  the  next  step  is 
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to  send  it  over  a  radio  link.  Again,  we  normally 
only  have  to  worry  about  two  choices — ones 
and  zeros.  The  simplest  method  would  turn  a 
carrier  on  for  a  one  and  off  for  a  zero,  much 
like  Morse  code  transmrssion.  This  method  is 
called  on-off  keying  (OOK).  A  more  reliable 
method  of  data  transmission  uses  frequency 
shift  i^eying  (FSKJ  in  which  two  different  tones 
are  used  to  represent  ones  and  zeros.  Phase- 
shift  keying  (PSK)  is  not  as  common  on  the 
ham  bands  as  m  the  commercial  world.  This 
method  takes  a  constant  frequency  signal  and 
alters  its  phase  (position  in  degrees)  to  send  a 
bit  or  digital  word,  A  shift  of  180  degrees  is 
known  as  biphase  shift  keying  (BPSK)* 

Electronic  communications  links  are  sub- 
ject to  noise,  and  to  minimize  or  eliminate 
errors,  m^any  systems  use  some  form  of  error 
correctiCHl.  Some  error  correctton  methods 
simply  identify  that  an  error  has  occurred. 
Parity  schemes  add  a  bit  onto  the  end  of  a 
byte.  With  even  parity,  the  total  number  of 
ones  in  a  word  will  be  an  even  number.  For 
example,  if  11101100  is  our  data  byte,  the 
parity  bit  added  to  the  end  would  be  a  one: 


monOOl,  thus  giving  an  even  number  ot 
one  bits  in  the  whole  word.  If  an  odd  parity 
scheme  had  been  selected,  the  parity  bit 
would  be  zero:  111011000. 

If  the  parity  does  not  match  upon  receipt* 
the  operator  or  system  may  request  a  retrans- 
mission of  the  suspect  word. 

Mode  A  of  AMTOR  uses  an  automatic  re- 
peat request  (ARQ)  error  correction  scheme, 
while  Mode  B  uses  a  forward  error  correction 
(FEC)  method.  With  FEC.  additional  bits  are 
added  to  each  byte  to  more  closely  identify 
where  in  a  word  an  error  has  occurred.  FEC 
schemes  can  be  very  complex. 

The  beauty  of  digital  communications  lies  in 
its  fundamental  simplicity  and  the  ability  to 
interface  the  outside  world  to  electronic 
devices,  computers,  and  transmission  sys- 
tems. Using  these  methods,  we  can  ex- 
change, store,  and  retrieve  information  in 
ways  only  dreamed  about  a  decade  ago.  Ama- 
teur radio  has  entered  a  new  age,  and  it's 
exciting  lo  be  a  part  of  it.  Come  join  usf 


—Larry  Ledlow,  Jr.  NA5E 


Glossary  for  Newcomers 

A/D  converters— Special  ICs  that  sample  incoming  waveforms  (voice,  video,  etc)  and 
create  digital  words  (bytes)  proportional  to  the  voltage.  D/A  converters  reverse  the 
process  and  recreate  the  original  waveform  from  the  bytes. 

AMTOR— AMateur  Teleprinting  Over  Radio;  a  radio  teletype  system  developed  by  Peter 
Martinez  G3PLX  based  on  the  SITOR  maritime  system.  Modes  A  and  B  of  AMTOR  use 
ARQ  and  FEC  error  correction,  respectively. 

Analog—A  signal  that  varies  its  amplitude  continuously  over  a  given  voltage  range. 

ASCII— American  Standard  Code  for  Information  Interchange;  a  seven-unit  teleprinter 
code  designed  primarily  for  computer  applications. 

Asynchronous— A  method  of  signal  transmission  that  does  not  use  any  reference  to  a 
time  scale;  Lb^,  data  transmissions  can  occur  at  any  time.  Manual  morse,  voice*  and 
manually  operated  teletype  transmissions  are  asynchronous.  Synchronous  data  is 
sent  according  to  a  strict  time  sequence  so  the  transmitter  and  receiver  are  synchro- 
nized. 

Baud  rate— A  measure  of  data  transmission  speed.  One  baud  Is  one  element  or  pulse, 
which  may  correspond  to  one  or  several  bits  each .  Baud  rate  is  NOT  always  equivalent 
to  bit  rate. 

Baudot — A  frve-unit  radio  teletype  code  com riKsnty  used  on  the  amateur  bands.  It  does  not 
provide  for  error  correction. 

bit— A  binary  digit  expressed  as  one  or  zero;  fundamental  element  of  digital  communica- 
tions. 

byte— A  digital  word,  often  made  up  of  eight  bits. 

Error  correction— A  coding  scheme  that  allows  detection  and  correction  of  errors  in  a 
data  transmission.  A  system  may  initiate  an  automatic  repeat  request,  or  ARQ.  which 
tells  the  transmitter  to  repeat  a  block  of  data  in  which  an  error  was  detected.  FEC,  or 
forward  error  correction,  actually  builds  a  correction  scheme  into  a  data  stream,  either 
by  adding  bits  to  each  word  or  by  repeating  each  word  several  times  to  increase  the 
chance  of  proper  reception. 

FSK— Frequency  shift  keying;  the  use  of  separate  tones  to  send  data  bits. 

Interface — The  point  at  which  data  is  transferred  from  one  component  to  another. 

modem— Modulator/demodulator;  a  device  used  to  send  and  receive  digital  data. 

Parity— An  expression  that  indicates  whether  the  numtjer  of  bits  in  a  code  word  is  even 
or  odd. 

PSK— Phase  shift  keying:  the  use  of  phase  changes  of  a  constant  frequency  signal  to 
send  data  bits.  180-degree  phase  shifts  generate  bi-phase  shift  keying,  BPSK. 
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Never  SAY  DIE 


ASmatr  World 

An  inieresting  article  on  cos- 
mology in  a  recent  Discover  mag- 
azine mentioned  a  Chandra  WicH- 
ramasinghe  as  the  author  of 
several  books.  Hmmtn.  How 
many  Wickramasinghes  can 
there  be  In  the  world?  Could  it  be 
as  common  in  Sri  Lanka  as  Jones 
in  America? 

Tbis  took  me  back  to  1959  and 
my  flight  around  the  world  on 
Operation  World-Wide.  Lordy, 
that  was  almost  30  years  agof 
There  I  met  Soma  Wi-ckrama- 
singhe  4S7ES  and  her  beautiful 
daughter  Chitra  during  a  two-day 
visit  to  Colombo.  Ceylon.  Soma 
was  by  far  the  most  active  ham  on 
Ceylon.  Indeed,  I'd  even  worked 
her  from  my  W2NSD  home  station 
several  ttmes. 

Operation  World-Wide  was  the 
brainstorm  of  W8PLJ.  the  PR  di- 
rector at  the  Pure-Pa k  division  of 
Ex-Cell'O  Corporation.  Pure* 
Pak— you'll  see  their  trade  mark 
on  almost  any  milk  carton — was 
interested  in  doing  a  film  of  their 
milk  container  operations  around 
the  world.  Since  the  cost  of  send- 
ing a  film  crew  on  such  a  jaunt  was 


proihibifivep  some  way  to  cut  this 
cost  had  to  be  found.  The  obvious 
answer  was  to  get  the  government 
10  foot  the  bill. 

The  Military  Air  Transport  Ser- 
vice (MATS)  provided  an  old  C-54 
left  over  from  the  Berlin  Airlift  op- 
eration and  a  crew,  Pure-Pak  pro- 
vided the  film  crew.  In  addition  (o 
filming  the  milk-carton  operations, 
the  crew  also  would  do  a  film  on 
MATS  for  the  government,  there- 
by jystifymg  the  expense  of  the 
plane  and  crew.  How  about  a  ham 
siation  on  the  plane  as  it  flies 
around  the  world?  Great  Idea! 

As  the  then-editor  of  CQ.  I 
heard  about  the  trip,  and  also 
found  out  that  one  of  the  two  hams 
selected  to  go  along  to  operate 
had  suddenly  developed  a  heart 
problem.  I  quickly  volunteered^ 
and  the  next  thing  I  knew  t  was 
aboard  the  plane,  feaving  from 
McGuire  Air  Force  Base.  New  Jer- 
sey, for  a  trip  around  the  world. 

The  ham  gear  was  the  newest 
of  new:  two  of  five  prototype  Halli- 
crafiers  FPM-2D0  sideband  solid- 
state  transceivers,  with  a  backup 
of  the  aider  Hallicrafiers  HT*32 
and  SX101  tube  gear.  Aboard  with 


SV1AHH 
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me  were  Bill  Leonard  W2SKE  for 
CBS  News.  Hallicrafters'  Bud 
Drobish  W9QVA,  Pure-Pak's 
W80LJ,  the  film  crew,  the  Air 
Force  flight  crew  and  an  Air  Force 
PR  chap. 

Unauspicious  Start 

The  first  Stop  was  Newfound* 
land  (which  was  still  a  separate 
country  then).  The  two  proto- 
type rigs  blew  up  a  few  hours  out 
of  New  Jersey.  No  problem.  I 
thought,  let's  fix  'em.  No.  said 
Bud,  we  have  to  ship  them  back 
to  the  factory  to  be  fixed.  We 
had  no  spares,  no  schematic  or 
service  information  and  all  of 
the  iransisiors  had  been  soldered 
Into  the  circuit  boards,  so  repairs 
were  out. 

We  didnH  get  that  solid-siaie  rig 
back  until  late  tn  the  trip,  despite 
heroic  efforts  by  Hallicrafters.  The 
older  HT-32  tube  emergency  rig 
worked  fine,  so  Bill  and  I  were 
able  to  talk  with  hams  all  around 
the  world  as  we  flew.  All  con- 
tacts were  taped  and  excerpts 
were  used  on  NBC's  '^Monitor" 
program, 

(I  even  heard  a  contact  between 
me  and  a  Romanian  ham  on  a  Hal- 
licrafters 45  rpm  record  a  couple 
years  later.  I  remember  driving 
along  Coney  Island  Ovenue  in 
Brooklyn  in  my  Porsche  Speed- 
ster in  which  I  had  a  Philips  record 
player.  \  was  listening  to  the  Halli- 
crafters "Listen  To  The  World*' 
promotion  record— and  there  I 
was!  And  nobody  around  to  tell) 

The  Operation  World-Wide 
route  took  us  in  short,  low  altitude 
hops  to  Newfoundland,  Bermuda. 
The  Azores,  Scotland,  Paris. 
Sertin,  Hadersiev  (Denmark). 
Rome,  Athens.  Izmir  (Turkey), 
Alexandria  (Egypt).  Aden  (South 
Yemen).  Karachi,  Colombo, 
Bangkok,  Saigon  (where  an  air 
raid  was  in  progress  when  we  ar- 
rived}, Philippines,  Taiwan,  Oki- 
nawa, Seoul.  Tokyo,  Guam,  Wake 
Contmue^  from  page  44 
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Here's  One  for¥)u! 


TM-221A/321A/421A 


2  m  and  70  cm  FM  compact 
mobife  transceivers 

The  alhnewTM-221A,  TM-321A  and 
TM-421A  FM  transceivers  represent 
the  ''New  Generation"  in  Amateur 
radio  equipment  The  superior  Ken- 
wood GaAs  FET  front  end  receiver; 
reliabfe  and  cfean  RF  amplifier  cir- 
cuits, and  new  features  ail  add  up 
to  an  outstanding  value  for  mobile 
FM  stations!  The  optional  RC-10 
handset/control  unit  is  an  excitfng 
new  accessory  that  will  increase 
your  mobile  operating  enioymentl 

•  TM-221A  provides  45  W,  TM-321A, 
25  W.  The  TM-421A  is  the  first  35 
W  70  cm  mobile!  All  three  models 
have  adjustable  5  W  low  power. 

•  Selectable  frequency  steps 

for  quick  and 
easy  QSY. 


•  TM*221A  receives  from  138- 
173.995  MHz.  This  includes  the 
weather  channels!  Transmit  range 
is  144-148  MHz.  Modifiable  for  MARS 
and  CAP  operation.  (MARS  or  CAP 

permit  required.)  (Spedficauons guaranteed 
forAmateof  band  use  onty) 

•  TM-321A  covers  220-224>995  MHz. 
The  TM-421A  covers  438-449.995 
MHz. 

•  Built-in  front  panel  selection  of  38 
CTCSS  tones.  TSU-5  programmable 

'  decoder  optionaL 

•  Sfmptified  front  panel  controls 
makes  operating  a  snap! 

•  16  key  DTMF  hand  mic,  mic.  hook, 
mounting  bracket,  and  DC  power 
cable  included. 

•  Kenwood  non-volatile  operating 
system.  All  functions  remain  intact 

even  when  lithium  battery 
back-up  fails.  (Lithium  celt 
memory  back-up- 
est,  life  5  yrs,) 


Optional  Accessories: 

•  RC-10  M u It i -fund ion  handset  remote  controiler 

•  PG'4G  Extra  control  cable,  allows  TM-221A/ 
TM-421A  full  duplex  operation  •  PS-50yPS-430 
DC  power  supplies  •  TSU-S  Programmabie  CTCSS 
decoder  *  SW-100A  CcniLpact  3 WR /power /volt 
meter  (1.6-t50  MHx]  •  SW-100B  Compact  SWR/ 
poweryvolt  meter  (140-450  MHz)  *  SW-200A  SWR/ 
power  meier  (18-150  MHz)  *  SW-200B  SWR/powef 
meter  (140-4 &0  MHz)  •  SWT-1  Compact  2  m 


antenna  tuner  (200  W  PEP)  •  SWT-2  Compact 
70  cm  antenna  tuner  (200  W  PEP}  •  SP-40  Com- 
pact mobile  speaker  •  SP-50B  Mobile  speaker 
*  PG-2N  Extra  DC  cable  •  PG-SB  DC  line  noise 
filter  *  MC-60A,  MC-80,  MC-B5  Base  station  mics, 
■  MC-5S  tS'pin)  Mobile  mic  with  gooseneck  and 
time-o Jt  timer  *  MA-4000  i3ual  band  antenna  with 
duplexer  (mount  not  supplied)  •  MB'201  Extra 
mobile  mount 


Packet  radio  compatible! 

14  full-function  memory  channels 

store  frequency,  repeater  offset, 

sub-tone  frequencies,  and  repeater 

reverse  information,  Repeater  offset 

on  2  m  is  automatically  selected. 

There  are  two  channels  for  "odd 

split"  operation. 

Programmable  band  scanning. 

Memory  scan  with  memory 

channel  lock-out. 

Super  compact: 

approx.  t-t/2"Hx5-1/2"Wx7"D. 

New  amber  LCD  display. 

Microphone  test  function  on  low 

power 

High  quality,  top-mounted  speaker. 

Rugged  die-cast  chassis  and 

heat  sJnV 


RC-10  Remote  Controller 

ForTM-221A/321A/42tA.  Optional 
telephone-style  handset  remote 
controller  RC-10  is  specially 
designed  for  mobile  convenience 
and  safety.  All  front  panel  controls 
(except  DC  power  and  RF  output 
selection)  are  controllable  from  the 
RC-10.  One  RC-10  can  be  attached 
to  tv\/o  transceivers  with  the  optional 
PG-4G  cable.  When  both  trans- 
ceivers are  connected  to  the  RC-10, 
cross  band,  full  duplex  repeater 
operation  is  possible.  (A  control 
operator  is  needed  for  repeater 
operation.) 


SpGC(ftc&i*Of^s  Bna  pnc&s  subject  to  change  wuhout  name  or  obttg^fton 

Complete  se/vice  manuab  ^re  svatiabie  for  aW  Kenwood  frsnscejv&ts  and  most  accessories 


KENWOOD 

KENWOOD  U.S A  CORPORATION 

2201 E.  Dominguez  St..  Long  Beach.  CA  90810 
RO,  Box  22745.  Long  Beach.  CA  90801-5745 


. ..pacesetter  in  Amateur  Radio 


TH-215A/315A/415A 

Full-featured  Hand-held  Transceivers 


Kenwood  brings  you  the 
greatest  hand-held  trans- 
ceiver ever!  More  than  |ust 
"big  rig  perform  a  nee/  the 
new  TH-215A  for  2  m,  TH-315A 
for  220  MHz,  and  TH-415A  for 
70  cm  pack  the  most  features 
and  the  best  performance  tn 
a  handy  size.  And  our  full  line 
of  accessories  will  let  you  go 
from  hamshack  to  portable 
to  mobile  with  the  greatest 
of  easel 

•  Wide  receiver  frequency  range. 

Receives  from  141-163  MHz. 
Includes  the  weather  channels! 
Transmit  from  144-148  MHz, 
Modifiable  to  cover  141-151  MH^ 
fMARS  or  CAP  permit  required). 

•  TH-315A  covers  220-225  MHz, 
TH-415A  covers  440-449,995  MHz. 

•  5*  2.5*  or  15  W  output,  depend- 
ing on  the  power  source.  Sup- 

piied  battery  pack  (PB-2)  provides 
2.5  W  outpul.  Optional  NiCd  packs 
for  extended  operation  or  tilgher 
RF  output  availabte. 

•  CTCSS  encoder  built-in.  TSU-4 
CTCSS  decoder  optional, 

•  10  memory  channels  store  an 
offset,  in  100 -kHz  steps, 

•  Odd  splits  any  frequency  TX  or 
RX,  in  memory  channel    OT 

•  Nine  types  of  scanning!  Includ- 
ing new  "seek  scan"  and  prior- 
ity alert.  Also  memory  channel 
lock-out 

•  tntelligent  2^way  battery  saver 
circuit  extends  battery  life.  Two 
battery-savei  modes  to  choose, 
wrth  power  saver  ratio  selection, 

•  Easy  memory  recall.  Simply 
press  the  channel  number! 

•  12  VDC  input  terminal  for  direct 
mobile  or  base  station  supply 
operation.  When  12  votts  applied, 
RF  output  \s  5  W  (Cable  supplied]) 

•  New  Twist'Lok  Positive- 
Connect   locking  battery  case. 

•  Priority  alert  function. 

•  Monitur  switch  to  defeat  SQuelch. 

Used  to  check  the  Irequency  when 
CTCSS  encode/decode  is  used  or 
when  squelch  is  on. 


•  Large,  easy- to-read  multf-func^ 
tion  LCD  display  with  night  light. 

•  Audible  beeper  to  confirm  key- 
pad operation.  The  beeper  has  a 
unique  tone  for  each  key.  DTMF 
monitor  also  included 

•  Supplied  accessories:  Belt  hook, 
rubber  ftex  antenna.  PB-2  standard 
NiCd  battery  pack  (for  2.5  W  oper- 
ation), wall  charger,  DC  cable, 
dust  caps. 


Optional  Accessortes: 

*  PB-T:  12  V,  800  mAH  NiCd  pack  fof  5  V/ 
output  *  Pfr-2-  8-4  V,  500  mAH  NtCd  pack 
(Z5  W  output)  •  PB-3:  7.2  V,  800  rpAH 
KiCd  pack  (15  W  output)  -  PB-4:  7.2  V, 
1600  mAH  NiCd  pack  (1,6  W  outpul) 

*  BT-5  AA  cell  manganese/alkaline  t)at1ery 
case  •  BC-7  rapid  chajger  lor  P8-1.  2, 3, 
Of  4  •  BC-8  compact  battery  ctiargej 

i  SMC-30  speaker  m+crophone  •  SC-12.  13 
soft  c^ses  •  ftA-3, 5  telescoping  ar>ler>nas 

*  RA-8B  StubbyDuk  anieRna  •  TSU-4 
CTCSS  decade  unrt  *  VB-2530:  2m.  25  W 
amplFser  n-4  W  mput)  •  LH-4.  5  leather 
cases  •  MB-4  mobife  tiracket  *  BH*5 
swivel  mount  *  PG-2V  extia  DC  cable 

*  PG-3D  dgarette  lighter  cord  Wf\U  tiller 


Camptefe  sen/tce  mafiums  ittQ  a^^jrad/e  tor  ^a  Hertwooa  nansceivers  and  moss  accessories 
SpectftcmtQns  a/wl  (>rtc^^  ate  suOjeci  m  change  wtThouj  noucB  or  ottiig^non 
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Number  3  on  your  Feedback  card 


EDfTED  BY  LARRY LBDLOW,JR,  NASE 


A  MS  A  T  Phase  3C 


Part  9  7  Rewrite 


Data  Convention 


OSCAR  13  may  welf  be  a  reality  by  fhe  ttme 
you  read  Ihis.  Prospects  for  an  orr-schedute 
liaunch  of  the  latest  Phase  3  hamsat  looked 
great  at  press  time.  A  successful  launch  of 
Ariane  mission  V-21  on  March  1 1  set  the  stage 
for  missions  V-22  and  V-23  in  May.  If  V-22  is 
launched  according  to  plan.  V-23  wit!  carry 
Phase  3C.  METEOSAT,  and  PANAMSAT 
alofton  May  26. 

AfwISAT  will  release  Phase  3C  tor  gener- 
al use  attef  a  three  or  four  week  checkou! 
period. 


DXers '  Deiigitt 

The  peak  of  the  current  solar  cycle  could 
occur  much  eartter  ttian  expected,  accord- 
ing to  Dr.  Patrick  Mcintosh.  Director  of  Solar 
Physics  Research  at  NOAA's  Space  Environ- 
ment Laboratory  in  Boulder,  Colorado,  No 
doubt  many  hams  have  observed  the  good 
band  openings  during  the  past  spring.  Dr. 
Mcintosh  suggests  I  hat  it  current  trends  con- 
tinue, the  solar  peak  could  be  the  most  i manse 
ever  recorded,  surpassing  even  the  legendary 
1957majcimumf 

Dr  Mclnlosh  warns  that  solar  predic- 
tions are  risky  business,  but  he  bases  his 
predictions  on  three  factors;  the  total  num- 
ber of  sunspots  and  sunspot  clusters;  the 
rate  o1  mcrease  of  10cm  band  noise;  and  the 
progression  of  * 'solar  crowns,"  areas  of  in- 
tense magnetic  fields,  towards  the  solar 
I  poles, 

tf  the  scientist's  prediction  are  correct,  the 
ne)ct  solar  peak  could  occur  as  early  as  the 
end  of  1988  instead  of  1992, 


Calling  AH  Cars 

Bifl  Gardner  W8WG  has  proposed  direct 
communications  with  police  systems  for 
amateur  radio  operators,  in  his  recent  pro- 
posal to  the  FCC.  Mr.  Gardner  outlined  two 
systems  that  would  allow  cross-service  com- 
munications. 

His  first  system  would  allow  cross-band  op- 
eration, in  which  both  hams  and  police  trans- 
mit on  their  assigned  frequencies  but  monitor 
each  other  with  "scanner  receivers."  Theoih-^ 
er  system  would  establish  "r4ational  Police 
Box  Frequencies'*  near  the  edge  of  the  ham 
bands  (29.690,  50.005  or  52.005.  147.99,  and 
449.975  MHz),  on  which  police  could  commu- 
nicate directly  with  hams.  The  latter  proposal 
would  require  a  change  to  Part  97  to  allow 
police  access  to  amateur  frequencies. 


The  FCC  has  proposed  to  reorganize  Part 
97,  the  rules  governing  the  Amateur  Radio 
Service.  Part  97  has  not  been  rewritten  since 

1951,  and  the  Commission  wishes  to  clarify 
and  update  the  "patchwork  quilt"  of  rufes. 
Many  technology  and  operational  changes 
have  Qccyred  since  the  last  reorgani2ation  of 
the  rules,  and  the  FCC  proposal  would  clarify 
and  modernize  the  regulations.  The  actual 
text  of  this  Notice  of  Proposed  Rule  Making  is 
nearly  90  pages  long.  The  deadline  lor  com- 
ments on  PR  Docket  88-139  is  August  31 . 


No  Changes 

to  Access  Charges 

The  FCC  has  quietly  scrapped  its  plan  to 
Increase  tetephone  rates  for  computer 
users.  According  to  the  Waii  Street  Journal, 
the  Commission  notified  members  of  Con- 
gress that  it  would  no  longer  pursue  its  plan  to 
increase  computer  network  access  charges 
by  as  much  as  $5.50  per  hour.  Computer 
users  across  Ihe  nation  had  opposed  the  pro- 
posed move,  whtch  represented  a  potential 
increase  in  connect  charges  of  TOO  percent  or 
more.  Information  service  companies  like 
CompuServe,  GEnie>  Delphi,  and  BIX  also  op- 
posed the  proposal,  claiming  the  steep  access 
charges  would  have  put  them  out  of  business. 

The  decision  to  drop  the  rate  increase  pro- 
posal came  shortly  after  Rep.  Edward  Mar  key 
(D-Mass,),  chairman  of  the  House  Telecom- 
munications SutKommlttee,  said  he  would  in- 
troduce legislation  to  kill  the  access  charges. 
The  FCC  also  received  about  10,000  letters 
from  computer  users  opposing  the  move,  a 
record  number  of  comments  for  a  telephone 
issue. 

The  FCC  will  continue  a  separate  effort  to 
assess  charges  of  $4.50  per  hour  per  user  to 
hook  up  private  telephone  networks  to  local 
systems. 


Senior  Ham 
Recruitment 


The  Af?RL  has  targeted  oon-hams  aged  SO 
and  over  for  recruitment  into  the  hobby  of 
amateur  radio.  A  pilot  program  in  the  Tampa/ 
Si.  Petersburg,  Florida,  area  will  commence 
this  summer.  In  an  effort  to  interest  more  re- 
tirees in  ham  radio,  the  program  will  primarily 
recruit  new  hams  from  senior  citizens'  organi- 
zations. If  the  pilot  program  proves  success- 
ful a  nationwide  effort  will  follow. 


The  Radio  Society  of  Great  Britain  invites 
participants  and  lecturers  to  the  RSGB  Data 
Convention  on  July  22-23.  As  part  of  their 

7Sth  anniversary  celebration,  the  Society  has 
organized  this  two  day  event  for  all  hams  inter- 
ested in  various  aspects  of  digital  data  trans- 
mission and  reception.  The  convention  will  be 
held  at  the  Harrow  School,  Harrow^on-the-HIII, 
Middlesex.  Speakers  from  Europe  and  North 
America  will  make  this  a  truly  interesting 
meeting,  perfect  for  beginners  to  experts.  For 
more  information,  contact  Smudge  Lunde- 
gard,  Saxby.  Botsqm  Lane,  West  Kingsdown, 
Sevenoaks,  Kent  TNI 5  68L  England,  or  caH 
his  office  at  01 1  -44-322-61 31 21 . 


Silver  Anniversary 


This  year  is  Ihe  25th  anniversary  of  the  In- 
ternational Mission  Radio  Association*  Inc. 
(IMRA),  IMRA  was  founded  in  1963  by  50  ama- 
teur radio  operators— all  of  them  brothers  and 
priests  in  a  Capuchin  seminary  in  Hudson, 
New  Hampshire.  It  has  grown  to  include  not 
onty  Catholic  missionaries  on  overseas  as* 
signments,  tnjt  laity  and  missionaries  of  all 
denominations.  IMRA  hams  have  offered 
emergency  help  and  consolation  to  people 
wKose  lives  have  been  ravaged  by  natural 
disasters.  The  ecumenical  association's  800 
ham  operators  regularfy  pass  traffic  to  and  for 
people  in  remote  parts  of  the  world* 

FT-  72  7 
Dual  Band  HT 

There  has  been  an  enthusiastic  response  to 

the  December  1987  73  Magazine  product  re- 
view on  the  Yaesu  FT-727R.  Those  wishing 
more  information  on  the  727  should  call  Bryan 
Hastings,  the  autfior  of  the  review,  at  the  73 
Editorial  Offices,  as  he  is  often  not  able  to 
answer  correspondence  as  quickly  as  he 
would  like!  The  pfKine  numt>er  is  (603)  525- 
4201.  Ext.  554. 

Mucftas  Gracias 

to  this  month's  QRX  news  contnbutors. 

They  are  Westiink  Report,  W5YIR^x>n.  AM* 
SAT  Buttetin,  Connect  tntemationaL  ARRL 
Letter,  The  Christian  Century,  and  the  Walt 
Street  JournaL 

73  Magazine  welcomes  any  and  atl  news 
items  and  photos  of  interest  to  hams.  Please 
send  them  to  the  magazine  at  WGE  Center^ 
Petert)orough  NH  03458-1 194.  Attn:  QRX, 

73  Amateur  Radio  •  June,  1988    9 
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For  the  Finest  in  220  MHz  Repeaters, 

Go  witii  tiie  Leader 

SPECTRUM 

We  Ve  got  the  greatest 

design/performance 

*  'Know-how  " — 14  years  in 

the  business^with 

constant  improvements  in 

our  Repeaters  &  Link  Unitsl 


Basic  SCR 7 7 
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SCR1000A2Mor220 
REPEATER  W/150  WT.  2M  Amp 
&30A  POWER  SUPPLY. 
.(Ad  items  availabie  separately) 


Shown  in  optional  cabinel. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.A.PJ 

Sold  Factory  Direct  or  through  Export  Sales  Reps.  only. 


For  that  new  220  MHz  Machine — 
Spectrum  now  makes  3  lines  of  VHF  Repeat- 
ers— ^the  world  famous  Deluxe  SCR  1000 A, 
the  Low  Cost  line  of  SCR 7 7s,  and  the  State  of 
the  Art  Microprocessor  Controlled  SCR2000X 
Line  of  Repeatersf 

The  SCR77  Repeaters  maintain  the  quality  of 
design,  components  and  construction  which 
have  made  Spectrum  gear  famous  throughout 
the  world  for  years.  However,  all  of  the  "bells  & 
whistles'"  have  been  eliminated— a(  a  large 
cost  savings  to  you!  The  SCR77  is  a  real 
"workhorse"  basic  machine  designed  for  those 
who  want  excellent,  super-reiiabie  perform- 
ance year  after  year— fauf  no  frills! 
Of  course,  if  you  do  want  a  Full  Featured/ 
Super  Deluxe  Repeater  with  full  panel 
metering  and  controls,  and  a  complete  list 
of  'built-in'  options,  then  you  want  our 
SCRIOOOA  or  the  SCR2000X. 
All  three  available  with:  Autopatch/Reverse 
Patch/Landline  Control;  TouchTone  Control  of 
various  repeater  functions;  VU;  '^Emergency 
PwrJID'';  Tone  &  Timer  Units;  Sharp  RX  Filters; 
Power  Amps;  etc.  (2M  &440  MHz  Rptrs.  andRF 
Link  Units  also  available^} 


Complete  Line  of  VHF/UHF  Rcvr.  &  Xmtr . 
Boards  &  Assys.  also  available.  Plus  ID, 
COR,  DTMF  Control  Bds.,  Antennas, 
Duplexers,  Cabinets,  etc.  Inquire. 


^ECTRUM  CORiil/iUNiCAmNS  CORP. 


1055  W.  Germantown  Pk,  S10  •  Norristown,  PA  19403  •  (215)  631-1710  •  TELEX:  846-211 


CIRCLE  51  £m  READER  SERVICE  CARD 


Numbcf  4  on  your  Feedbaclc  card 


Why  Know  Flip-Flops  and  Latches? 

The  flip-flap  is  one  of  the  most  versatile 
chipii  in  the  entire  digital  \C  fitmily.  "FHp- 
flop"  is  actually  the  name  of  a  circuit  config- 
ured in  many  different  ways:  for  examptc, 
with  transistors  or  gate  chips.  A  more  formal 
name  for  die  circuit  i^  the  bi-£iiable  multivi- 
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Figure  l.  S-voh  test pffWer  supply. 


.4T« 


NAND 


4tT|t 


ON 
330  ' 


•VM^ 


^ 


LEO 


S50 


*OFF* 


NAI4D  t  74HCCI0 


WCR 


"wr- 


! 


I  OK 


/h 


1 


!|«0K 


WED 


"OFF- 


'W 


310 


LED 


NORiT^HCOa 


figure  2.  NAND  and  NOR  flip-flop  snitches. 


braior.  The  more  informal  name  reflects  the 
fact  that  modern  ICs  add  special  features  to 
die  basic  circuit  to  make  it  even  more  Hex- 
ible.  It's  possible  to  clock  in  data,  preset  the 
outputs,  clear  the  output^  :^nd  feed  the  output 
back  to  the  input.  The^:  jcatures  allow  the 
creation  of  manv  useful  circuits. 

There  are  many  good  sources  of  informa- 
tion on  the  ba'iic  theory  of  the  flip-flop  in  its 
many  forms.  Lancaster's  Cookbooks  devote 
entire  chapters  to  fundamental  flip-flop  oper- 
ation. Times  have  changed  since  the  publica- 
tion of  this  infoimation.  Digital  families  now 
have  hundreds  of  members,  many  of  which 
perform  special  runciioas  thai*  at  one  time, 
had  to  be  configured  with  several  gate  and 
flip-flop  chips.  In  today's  world,  it*s  neces- 
sary to  know  what  functions  basic  flip-flops 
perfonn  best  and  how  to  use  that  knowledge 
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Figure  4.  LED  indicator  symbol  to  simplify  draw- 
ings. 


in  selecting  more  complex  chips  tailored  to 
special  needs.  Therefore,  there  will  be  little 
theory  here. 

This  discussion  will  mainly  look  at  practi- 
cal circuits  and  see  how  hams  can  apply  them 
to  their  designs.  Some  of  the  jobs  basic  flip- 
flops  still  do  best  are  switching,  dividing  by 
two,  making  controllable  shift  registers,  and 
controlling  circuit  fuiurtians.  This  is  not  aJl 
I  he  work  fit  for  flip-flops^  but  it  provides  an 
appreciation  of  their  versatility. 

Related  to  the  flip-tlop  in  most  data- book 
listings  is  the  latch.  Although  somewhat  dif- 
ferent in  internal  circuiiiy  and  function,  the 
latch  also  holds  a  piece  of  data  and  controls 
circuit  functions.  This  prcsentalion  will  com- 
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pane  and  contrast  latches  and  flip-flops,  and 
show  which  differences  will  make  ham  cir- 
cuits work  better. 

Materials 

First  is  an  experimenter's  board  or  IC 
breadboard  for  the  tests.  Second  is  a  power 
supply.  The  simple  5- volt  supply  in  Figure  I 
will  handle  all  the  experiments.  Be  sure  to 
use  a  heat  sink  on  the  7805  regulator.  Also, 
do  not  forget  the  fuse.  Tiic  power  supply 
and  experimenter  board  make  up  a  useful 
package  both  for  this  exercise  and  for  future 
experiments* 

Third,  a  small  collection  of  parts.  Four  or 
five  74HC74  D-type  flip-flops,  a  couple  of 
74HCOO  NAND  gates,  a  pair  of  74C02 
NOR  gates,  a  74HC75  latch,  a  few  LEDs,  a 
handful  of  330Q,  lOkQ,  and  47kn  resistors, 
plus  some  specific  parts  for  some  handy  test 


pull-up  or  hold-down  resistors  on  the  control 

input  lines. 

The  two  basic  fitp-floips  tn  Figure  2  use 
74HCOO  and  74HC02  gates.  It's  possible  to 
substitute  regular  CMOS  NAND  and  NOR 

gales  (with  changes  of  pin  numbers)  and  use 
ihc  same  value  resistors.  If  using  7400-series 
TTL  rCs  or  74LSOO-scries  low-power  TTL 
[Cs,  check  the  manuals  for  proper  pull-up 
and  hold-down  resistors.  However,  since  the 
74HCOO-series  combines  the  best  features 
of  both  the  4000-series  CMOS  ICs  (except 
for  the  wide  range  of  operating  vohages)  and 
the  74LSOO-series.  I  will  use  them  through- 
out these  experiments. 

Versatility 

Notice  that  the  flip-flop  has  two  outputs. 
They  are  conventionally  called  Q  and  -Q, 
since  one  is  always  the  reverse  of  the  other. 
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modules  will  fill  the  bill.  No  soldering  w  ill  go 
on  here*  since  these  parts  will  later  go  into 
real  projects. 

The  Bask  Flip-flop 

Figure  2  shows  a  pair  of  basic  flip-flop 
circuits  made  from  gales.  As  the  two  dia- 
grams show,  either  a  pair  of  N ANDs  or  a  pai r 
of  NORs  will  work  fine.  Because  the  output 
of  one  gate  feeds  back  to  an  input  of  the  othcfj 
briefly  changing  the  rest  state  of  one  of  the 
control  lines  can  switch  and  latch  the  output 
state.  Not  only  does  the  output  change  when 
the  input  changes,  it  stays  that  way  after  re- 
leasing the  switch  or  whatever  pulse  system 
used  to  affect  the  control  inputs. 

This  fact  is  useful,  because  it  gives  a  de- 
bounced  switch,  one  that  does  not  show  any 
of  the  make-break  problems  of  mechanical 
switches.  Figure  2  shows  how  to  use  the 
flip-flop  with  mechanical  switches  at  the  in- 
put. The  rotary  or  toggle  switch  switch 
should  be  a  brcak-beforc-make  type,  since 
during  the  brief  period  that  the  switch  is  dis- 
connected between  positions,  the  flip-flop 
output  will  remain  as  it  was  left.  It  changes  to 
its  new  state  with  the  first  touch  of  the  switch 
contacts,  and  it  stays  that  way,  no  maner  how 
many  times  the  switch  contacts  make  and 
break  before  settling  into  their  final  position. 
The  resistors  on  the  control  input  lines  hold 
the  control  inputs  HI  or  LO  (as  needed)  when 
the  switch  is  not  reversing  them. 

The  Xs  in  the  input  lines  show  the  points 
where  it's  possible  to  remove  the  mechanical 
switch  and  resistors  in  order  to  feed  control 
signals  directly  to  the  inputs.  This  mtxle  of 
operation  requires  signals  always  present 
at  the  inputs  as  either  His  or  LOs.  If  a  no- 
signal  condition  is  desired  (e.g..  following 
a  tri-state  buffer)  then  one  should  keep  the 


When  changing  a  control  input,  both  outputs 
change  together.  This  feature  is  very  usefiiU 
because  some  complex  circuits  may  require  a 
HI  in  one  place  and  a  LO  in  another,  with 
bodi  conditions  reversed  for  the  off.  inactive, 
or  opposite  condition.  Figure  3  shows  an 
example,  using  gates  as  passing/blocking  ele- 
ments for  pulses.  When  gate  I  passes*  gate  2 
blocks,  and  vice  versa.  The  output  from  the 


Figure  Z  Basic  dhide-h%-2  flip-flop  circuiL 

flip-flop  tells  the  gates  whether  to  pass  or 
block.  Note  that  it's  possible  to  use  a  single 
gate  IC  with  four  gates  per  chip  to  create 
this  entire  circuit.  When  there  are  unused 
gates  and  the  builder  needs  only  a  control 
switch,  the  simple  flip-flop  is  often  the  best 
way  logo. 

In  Figures  2  and  3,  LEDs  with  series  330Q 
resistors  are  indicators-  Figure  4  shows  how 
the  remaining  diagrams  will  represent  the 
LED  indicaior.  By  using  the  simplified 
symbol,  the  reader  can  keep  his  attention 
focused  on  the  important  aspects  of  the 
lest  circuit.  As  a  convention,  the  LED  will 
indicate  a  HI  condition.  When  the  LED  is  off » 
a  LO  is  present.  As  1  prtKced,  I  shall  repre- 
sent some  other  useful  test  circuits  in  the 
same  way» 

One  can  do  the  same  basic  switching  job  of 
Figure  4  by  using  one  of  the  designated  flip- 
flop  ICs»  such  as  the  74HC74  D-^ty  pe  flip-  flop 
shown  in  Figure  5.  For  the  moment,  ignore 
the  Data  and  Cltx^k  inputs  by  t>'ing  them  to  the 
positive  supply  voltage  line.  For  this  chip,  the 
Preset  and  Clear  inputs  are  the  control  lines 
that  correspond  to  those  in  the  gate  flip-flop 
circuit.  Then  lake  the  Preset  input  LO  to 
make  Q  HI  and  — Q  L0»  and  take  the  Clear 
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line  LO  to  make  0  LO  and  -  Q  HI.  Since  the 
74HC74  has  two  flip-flops  per  chip,  only  half 
a  chip  is  used,  just  as  the  gate  version  of  the 
switch. 

There  are  other  kinds  of  flip-flop  chips* 
such  us  the  J-K  mcxlels,  and  there  are  multiple 
Oip-flop  chips  with  many  individual  circuits, 
but  restricted  control  features.  Rather  than 
entering  the  confusion  of  rrying  to  track  many 
different  kinds  of  JCs,  I'll  stick  with  the 
74HC74  so  the  reader  can  try  to  master  most 
of  Its  capabilities.  Then  the  reader  can  apply 
the  lessons  learned  to  almost  any  of  the  other 
variations, 

Flip-fltips  as  Di\  iders 

The  D-type  flip-flop  provides  additional 
circuitry  ftir  clocking  data  into  the  chip.  A 
pulse  source  will  help  make  use  of  this  cir- 
cuitry in  these  experiments.  The  astablc  cir- 
cuit in  Figure  6  uses  a  7555  to  produce  pulses 
with  about  a  1  second  on-time  and  a  1  second 
off-time.  The  74HC00-series  chips  here  can 
handle  frequencies  well  above  10  MHz,  but 
this  slow  pulse  rate  allows  the  reader  to  sec 
the  circuit  operation  more  clearly. 

To  use  the  Data  and  Clock  inputs  of  the 
74HC74,  hold  the  Preset  and  Clear  lines  HI. 
Next,  we  must  place  the  data  (a  HI  or  a  LO)  at 
the  Data  input.  Finally,  place  a  LO-to-HI 
transition  on  the  Clock  input  line.  The  first 
step  is  normally  done  when  wiring  the  circuit, 
as  in  Figure  7.  Then,  whatever  the  state  of  the 
Data  line,  when  the  clock  goes  from  LO  to 
HI,  the  D-state  will  appear  at  the  Q  output  and 
its  opposite  will  appear  at  the  -Q  output. 

However,  Figure  7  shows  the  -Q  output 
wired  back  to  the  D  input.  The  circuit  also 
shows  the  7555  astable  circuit  feeding  pulses 
to  the  Clock  input.  Take  a  close  look. 

Assume  that  Q  is  LO  and  —  Q  is  HL  This 
means  that  D  is  also  HI.  When  the  Clock 
pulse  goes  from  LO  to  HL  the  HI  on  D 
appears  at  Q.  Then  —Q  goes  LO,  which 
nieans  that  D  also  goes  LO.  But  nothing  will 
happen  to  D's  LO  until  the  next  Clock  pulse 
changes  from  LO  to  HL  With  this  second 
pulse,  Q  goes  LO  and  —Qgo^  HI,  feeding  D 
a  HL  This  cycle  continues.  Note  that  the  Q 
and  —  Q  outputs  make  one  complete  pulse  for 
every  two  pulses  from  the  7555.  The  circuit 
divides  the  frequency  of  the  astable  by  2. 

The  divide-by-two  circuit  is  very  useful, 
Siimciimcs  an  experimenter  needs  b*Hh  the 
original  frequency  and  another  frequency 
half  as  fast.  In  many  applications,  the  tester 
can  Stan  the  astable  at  twice  the  desired  fre- 
quency, and  use  the  divider  circuit  to  bring  it 
to  just  the  desired  value.  Remember  that  in 
the  7555  circuit,  the  HI  and  LO  durations  are 
not  exactly  equal.  If  equal  on  and  off  times 
are  important  (e.g.,  in  coded  systems),  the 
divider  circuit  guarantees  equality. 

Simple  Counter 

A  builder  can  make  a  simple  binary  counter 
and  controller  by  stringing  together  divider 
circuits.  To  operate  this  circuit,  let's  make  a 
debounced  manual  pulser.  Figure  8  shows  a 
good  circuit,  again  using  the  7555.  The  input 
resistors  and  capacitors  to  the  trigger  pin  sim- 
ply guarantee  that  there  is  one  pulse  per  fin- 


ASTiBLE 


> 


MAW 
74NCOO 


ASTJ^iLf 


0 


NOd 


Q 


nt  i OPERATE 


Ml  ■IQCm;  [^*L0,  $'HI^ 
LO*  OPERA  TI 


figure  fO.  Controiied  dividers  using  NAND  and  NOR  control  gates. 


ger  press  on  the  switch.  1  use  some  extra 
keyboard  switches  pulled  from  a  defunct  pro- 
ject for  this  work.  Keyboard  switches  are 
among  the  best  press-release  switches  avail- 
able. Incidentally,  I  keep  two  or  three 
prewired  perfboard  versions  of  both  the  pulse 
circuit  and  the  astable  circuit  close  at  hand 
and  just  plug  connecting  wires  into  the  bread- 
board.  In  the  long  run,  that  saves  a  lot  of  time. 

Figure  9  shows  an  example  of  a  simple 
binary  counter  using  two  flip-flops  in  series. 
This  starts  with  a  debounced  pulser.  Note  that 
there  are  four  LEDs  connected  to  some  gates 
as  a  substitute  for  a  controlled  circuit.  There 
are  up  to  four  pass/block  gates  or  any  other 
type  of  circuits  among  which  to  switch.  When 
pressing  the  button,  the  next  LED  lights — or 
the  next  circuit  becomes  operative— with  all 
the  others  off. 

At  the  same  time,  a  binary  number  l>eiween 
0  and  3  is  created,  using  the  Q  outputs  of  the 
two  flip-flops.  The  experimenter  can  place 
these  two  outputs  on  the  1  and  2  inputs  of  a 
BCD  driver  chip  that  feeds  a  7'Segment 
display. 

Now  wire  the  4  and  8  inputs  low.  The  result 
is  a  display  that  reads  0-1-2-3  when  pressing 
the  button,  indicating  the  number  of  the  acti- 
vated circuit.  Figure  9  also  shows  some  op- 
tional additional  circuitry  to  allow  the  7-seg- 
menl  display  to  read  from  1  through  4*  The 
NOR  gate  simply  converts  the  flip-flop  LO- 
LO  =  0  into  a  HI  to  trigger  the  4  digit. 

This  basic  circuit  is  useful  to  about  one 
more  place  for  counting  up  to  eight  and  con- 
trolling one  of  eight  circuits  manually.  How- 
ever, beyond  eight,  there  are  many  more 
flexible  binary  and  BCD  counters «  as  well 
as  programmable  dividc-by-N  counters. 
There  are  decade  counters  (74HC160).  dual 
decade  counters  (74HC390)*  4-bit  binary 
counters  (74HC161)*  duaJ  4*bit  binary  coun- 
ters C74HC393),  divide-by- 10  counters 
(74HC40I7),  up/down  counters  (74HC191), 
and  14-bit  counters  with  a  built  in  oscillator 
{74HC4O60).  They  arc  all  based  on  flip- 
flops,  but  that  circuitry  is  buried  inside  the 
chip.  One  needs  only  to  master  the  input  and 
output  connections  and  any  special  rules  of 
operation  to  use  them. 

For  example,  some  counters  count  on  a 
LO-to-HI  transition  of  the  Clock  input, 
others  on  the  Hl-to-LO  transition.  Most  have 
Reset  lines  that  instantly  return  the  count  to 
zero,  but  some  need  a  HI  to  do  the  job, 
and  others  need  a  LO.  When  checking  out 
these  counters  in  data  books «  be  sure  to  read 
all  the  rules. 
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OMtrolled  Dividers 

So  far,  the  divide  function  of  D-type  flip- 
flops  have  been  used  in  an  uncontrolled 
manner,  dividing  all  the  time.  However,  by 
adding  a  gate,  it*s  possible  to  control  just 
when  the  circuit  divides.  Figure  10  shows 
two  controlled  dividers,  using  NAND  and 
NOR  gates.  Which  one  the  experimenter  uses 
depends  upon  the  gates  available  in  his  cir* 
cuit  and  whether  he  wants  to  control  the  pro- 
cess with  a  HI  or  a  LO.  Since  the  gate  will 
reverse  the  level  of  the  feedback  signal,  he 
feeds  the  Q  output  to  the  gate  (instead  of  the 
—Q  output). 

Figure  1 1  shows  an  application  of  the  con- 
trolled divider  circuit  to  make  Morse  code 
dashes  from  dot  pulses.  When  the  NAND 
gate  inpui  is  LO,  its  output  to  the  D  terminal 
is  HL  The  clock  pulse  will  make  Q  HI  and 
-QLO.  Since  -Q  goes  to  the  NOR  gate,  the 
LO  permits  the  gate  to  pass  (inverted)  what- 
ever comes  in  the  other  input  line.  In  this 
case,  what  passes  are  dot  pulses. 

When  the  NAND  gate  input  is  HL  its  out- 
put  to  the  D  input  will  be  the  invened  Q 
output.  If  0  is  HL  D  is  LO.  The  next  clock 
pulse  will  make  Q  LO  and  -Q  HI  (with  the  D 
input  seeing  a  HI),  The  -Q  HI  hits  the  NOR 
input  and  holds  its  output  LO  during  both  the 
HI  and  the  LO  pan  of  the  original  clock  pulse. 

Now,  with  the  start  of  the  next  clock  pulse* 
the  HI  D  input  transfers  to  Q,  with  -Q  go- 
ing LO.  Thus,  one  gate  of  the  NOR  is  LO, 
allowing  the  dot  pulse  to  pass  as  a  dot.  The 
result  is  a  NOR  output  LO  three  times  as  long 
as  a  dot  LO,  while  the  space  time  (HI)  is  the 
same  length  as  usual.  By  summing  the  dot 
pulse  and  the  divider  pulse,  it  makes  perfect 
dashes. 

Combine  Figure  9  and  Figure  10  elements 
to  create  a  divider-controller-countcr  that  op- 
erates only  under  certain  conditions  fed  to  a 
divider-controller  gate.  The  possibiliies  arc 
endless! 

Nexi  iime:  Shift  register  circuits^ 
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A  unique  classroom 
program  in  NYC 

by  Carole  Perry  WB2MGP 

Seven  years  ago  when  1  began  ^Mntroduc- 
tion  to  Amateur  Radio*'  as  a  course  at 
Intermediate  School  72  in  Staten  Island,  New 
York,  I  couldn't  have  known  the  extraordi- 
nary success  we  would  have  with  the  chil- 
dren. There  was  no  way  of  anticipating  the 
tremendous  parental  and  comin unity  support 
this  course  would  inspire. 

Since  its  inception,  over  4300  students 
have  come  through  this  unique  program. 
I  teach  ten  classes  each  term  with  approxi- 
mately 35  youngsters  per  class  in  sixth, 
seventh,  and  eighth  grades.  A  large  percent- 
age of  them  have  received  licenses;  all 
of  them  have  left  with  a  better  feeling  about 
themselves,  having  learned  new  skills 
and  having  been  exposed  to  an  incredible 
hobby.  Most  children  going  through  the 
school  system  today  do  not  have  the  opportu- 
nities that  are  available  to  the  children  in 
this  program.  In  fact,  when  the  course  is 
over,  a  whole  new  world  opens  up  to  the 
youngsters. 

Not  a  Grind 

Instead  of  '^grinding  out'*  Novices  and 
ramming  technical  jargon  and  formulas  down 
the  children's  throats,  I  use  ham  radio  to 
motivate  the  students  in  all  other  areas  of  the 
school's  curriculum.  Probably  no  other  hob- 
by can  offer  the  muhiplicity  of  facets  to  use  as 
motivational  tools  in  a  classrootti.  The  philos- 
ophy is  to  have  fun  and  to  sec  that  having  fun 
can  mean  using  the  radio  in  an  intelligent  and 
responsible  manner  to  learn  more  about  the 
rest  of  the  world. 

1  always  encourage  the  youngsters  to  smdy 
at  home  with  a  parent  or  with  a  sibling,  Par- 
etits  love  the  idea  of  sharing  something  new 
and  interesting  like  ham  radio  with  their  chil- 
dren. They  are  always  very  supportive  of  our 
program. 

'*My  special  thanks  to  Mrs.  Carole  Perry 
for  creating  a  program  that  bought  my  son 
and  me  closer  together.  Studying  and  being 
tested  together  was  fun.^  and  we're  now  both 
in  the  fantastic  hobby  of  ham  radio/'  wrote 
Mrs.  Marilyn  Aronson  KA2SXC,  mother  of 
Michael  Aronson  KA2RNP. 

Remarkable  Progress 

What  is  the  most  wonderfiil  thing  about 
a  program  like  this?  The  course  has  some- 
thing for  everyone.  Non-English  speaking 
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Photo  A,  Carole  Perry  WB^pPandherQSi. 
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children  have  made  remarkable  progress 
in  learning  to  speak  English  because  of  the 
skills  involved  for  the  telegraph  key.  After 
all,  CW  is  a  new  language  for  everyone. 
So  everyone  in  the  class  starts  out  on  equal 
footing . 

Bright  students  need  to  be  challenged  with 
exciting  and  stimulating  materiaL  Most  of 
them  are  overstimulatcd  by  the  various  media 
to  which  they  are  exposed  in  conventional 
classroom  studies,  and  they  are  under- 
worked. Most  do  not  want  to  work  hard  to  be 
successful  in  school,  Ham  radio  offers  end- 
less possibilities  for  the  good  student.  In  an 
age  where  computers  are  becoming  a  house- 
hold item,  these  kids  are  delighted  to  leam 
about  packet  radio.  1  am  quick  to  point  out 
that  hams  have  obvious  advantages  for  career 
choices  in  electronics,  computers  or  commu- 
nications. 

Even  more  *- reluctant  learners''  recognize 


that  they  have  a  chance  to  be  successfiil  at 
something  for  the  first  time  in  their  school 
careers.  They  leam  to  be  responsible  and 
careful  in  handling  the  equipment.  They  may 
discover  skills  they  have  in  anything  from 
soldering  to  designing  a  creative  QSL  card. 
If  s  my  job  to  keep  the  motivation  high  and  to 
make  sure  that  every  child  succeeds  at  some- 


fJpB^^jiJeiv  hams  from  Rocci  Laurie  School. 


Even  though  we  have  a  Novice  license  pass 
rate  of  75  to  80%,  it's  not  dae  main  objective 
of  the  course.  My  philosophy  i&  to  show  the 
students  a  new  and  exciting  way  to  learn 
things  in  school  and  to  be  aware  of  this  most 
unusual  hobby.  Who  knows'?  Someday  these 
youngsters  may  be  married  to  ham  radio  op- 
erators (heaven  knows  that  requires  a  lot  of 
understanding)  or  that  they  mighi  be  voting 
on  antenna  ordinances.  It's  important  that 
they  learn  about  amateur  radio  in  a  positive 
and  responsible  manner. 

Helping  Others 

One  of  the  units  I  leach 
in  the  program  deals  with 
'*Handi-Hams."  TJiis. 
is  a  great  opportunity 
for  a  teacher  to  expose 
the  children  to  some 
of  the  spirit  and  determi- 
nation hams  are  known 
best  for.  Joe  Schwartz 
K2VGV  is  a  local  opera- 
tor who  has  been  very 
supportive  of  our  pro- 
gram. Joe  is  a  double 


amputee  who  spends  a  good  deal  of  his  time  tn 
ihe  hospital.  Tha(  hasn't  stopped  him  from 
making  a  real  impact  on  the  kids.  He  has 
invited  the  children  from  my  classes  to  his 
home  so  he  can  spend  time  with  them*  one  on 
one,  showing  them  radio  procedures.  Parents 
go  along  with  their  children  and  are  exposed 
to  the  wonders  of  ham  radio  as  well.  As 
'anyone  will  agree,  the  children  are  learning 
more  than  just  radio  when  they  sit  with  Joe. 
Handi'Hams  working  with  youngsters  reflect 
alt  that  is  the  true  spirit  of  our  hobby* 

On^  thing  I  enjoy  most  about  what  I  do  is 
observing  what  transpires  when  my  retired 
ham  radio  friends  come  to  the  classroom  to 
work  with  the  youngsters.  They  enrich  us  all 
by  sharing  their  experiences  and  expertise 
with  us.  The  children  benefit  manifold  from 
these  contacts,  and  so  do  the  retired  hams, 
These  are  human  values  being  reenforced 
along  with  radio  skills.  How  do  you  beat  the 
winning  combination  of  youth  and  curiosity 
coupled  with  the  wisdom  and  experience  of 
age?  Tve  spoken  with  many  chapters  of  ihe 
New  York,  Long  Island^  and  New  Jersey 
Quarter  Century  Wireless  Association,  and 
they  have  always  expressed  a  willingness  to 
help  out  with  my  kids. 

The  Next  Step 

About  a  year  or  so  ago,  I  real  izcd  we  had  a 
real  problem  of  providing  a  "next  slep*'  for 
the  children  who  h^id  iheir  licenses  but  were 
no  longer  in  my  program.  We  lose  too  many 
Novices  once  they  gel  out  of  ''my  nagging 
range."  Ham  radio  is  a  hobby  that  thrives  on 
human  contact.  There  were  just  too  many  of 
these  Novices  out  there  for  me  to  handle 
properly.  So  we  began  a  night  class  at  our 
schtx>l,  taught  by  volunteers  from  the  local 
radio  clubs.  It  was  available  to  parents  and 
members  of  the  community  as  well  as  to  the 
children  for  upgrading  purposes.  Because  of 
the  night  classes  and  the  devoiion  of  many 
Statcn  Island  hatn  friends,  we've  managed  to 


—  -^-^tfSJy^  ^4r\'^*®y  ofQSls  made  by  the  siiulem  s 
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get  about  a  7-10%  upgrading  average. 

This  past  spring  we  planned  a  huge  reunion 
at  a  local  college.  For  one  whole  day,  there 
were  exhibits  and  demonstrations  in  amateur 
radio  for  all  ex-students  and  anyone  else 
who's  interested  in  learning  about  our  hobby. 
We  also  provided  ser\'ices  for  license  re- 
newal in  an  attempt  to  get  former  students 
back  into  the  fold. 

Special  Contact 

On  August  1 ,  19SS,  amateur  radio  gave  me 
a  chance  to  help  hundreds  of  children  and 
community  members  to  participate  in  a  once- 
in-a-lifetime  opportunity:  to  contact  an  astro- 
naut. For  many  months  the  children  learned 
about  space  travel.  NASA's  objectives  with 
space  shuttles,  and  radio  communicattons  in 
space.  Hundreds  of  hams  from  Staten  Island 


ff^^-Hhi;**  upl- 
and New  Jersey  donated  endless  hours  of 
their  time  and  expertise  to  help  make  the 
contact  a  succcsh.  The  local  TV  and  radio 
stations  were  there  at  our  school  to  root  us  on 
and  to  record  the  event  for  the  news  that 
night.  The  highlight  of  the  day  came  when 
we  received  astroham  Tony  England *s 
(WftORE's)  picture  on  our  schoors  TV  mon- 
itor via  slow  scan  TV.  The  entire  event  is  still 
talked  about  with  pride  in  our  school  and 
community. 

Another  nice  project  we've  recently  gotten 
involved  in  is  to  check  into  a  Ftorida/NV  net 
early  in  the  morning  on  20  meters.  The  chil- 
dren love  identifying  the  "regulars"  by  their 
voices  and  then  by  their  call  signs.  The 
youngsters  have  invited  the  hams  from  the 
Carolinas  and  Florida  to  visit  our  school 
when  they  come  up  Nonh,  We're  alt  looking 
forward  to  that.  We've  already  been  fortu- 
nate enough  to  have  a  ham  from  Italy  come  to 
visit  us  in  our  classnxim.  When  Dr.  Giorgio 
Beretia  I2VXJ  spent  the  day  with  us,  he  pro- 
vided us  with  some  first  hand  insights  into 
ham  radio  in  Italy. 

Our  ham  radio  newsletter,  Tlie  Ragchevv- 
er^  gives  each  child  a  chance  to  contribute 
something  and  to  get  to  see  their  names  in 
prim.  The  children  do  all  the  artwork,  arti- 
cles, interviews,  and  publishing  themselves. 
The  entire  school  enjoys  the  publication. 

The  next  edition  of  The  Ragdiewer  will 
include  an  article  alxMJt  Brother  Joe  ACIU 
from  Si.  Anthony's  in  Elizabeth,  New 
Jersey.  He  has  provided  my  class  with  a 
videocassetie  about  the  IMRA  (Iniernational 
Missionary  Radio  Association)  and  has 
helped  to  introduce  yet  another  aspect  of  am- 
ateur radio  into  our  classroom. 

New  Horizons 

By  emphasizing  the  human  side  of  our  hob- 
by, I  hope  to  provide  the  children  with  the  key 
they  will  nead  lo  open  the  door  inio  the  most 
exciting  and  diversified  hobby  and  service 
that  exists  today 


i 
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FOUNTAiH  of  Ymrm 

im*  NiCad  BArTEMES 


•  Automaticafly  erases  memory 
and  rapidly  charges  NiCad 
batteries  up  to  15  Volts. 

•  Allows  batteries  a  long  life 
with  maximum  capacity. 

•  Helps  restore  a  tired  battery. 

•  FuH  2  year  warranty. 

•  Cost  effective,  saves  money. 

•  Ponce  de  Leon  never  had  it 
so  good. 


Control  ^rociuo^a  Linllmf^eci,  Inc* 


'k 


5  Somersei  Dr ,  Coatesvdle.  PA  19320 
(815)  3B3-6395 


THE  PX  SHACK  Inc. 

52  STONEWrCK  DR. 

BELLE  MEAD,  NJ. 
(201')  874-6013  08502 

HOURS:  10AM-3PM  ORDERS 
7PM-10PM  TECH. 


TONNA 


ANTENNAS 


it 


50-5el 
50' 7a  I 

144-2x4 

U4-2k9 

144-9port 

144-9flx 

144^15el 

)44-17il 

435-9ai 

i3S-19el 

452-2 IDX 

i3S'-2lATVJ92 

i35-23<f9  185 


109 

BE 
155 
!;67 

ni 

77 
$75 

83 

129 
$67 
V77 

92 


!;466 

SS5 

!!81 

S129 

%7 

i;365 

:i67 


432-4x21 H 

220'5el 

220- Mtl 

220-t9§l 

902-23el 

902-4k23H 

1296-23el 

12%-4x23H  $365 

1255-23ATV  :;67 

129S-55tl      ';99 

1296-4)(55H  S489 

2304"25tf     $89 

POWER  DIVIDERS 

144,220.432,902 

1296,2104mHZ 

TRANSVERTERS 

MICROWAVE  MODULES 

MMT50/Ui    20w  2m  I.F,  $489 

MMT50/26S  20w  28mhi  \J.  $489 
WMT144/2fl  10w28mhzlJ.  $259 
WMTU4/2BR  25wGgAsfET/DBM$489 
MMT220/28S  15*  220-25  $279 
MMT452/28S  lOw  W/OSCAR      J369 


CIRCif  29  ON  R£AOEf?  SlflVtCE  CAR& 
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CALL  FOR  ORDERS 

1  (800)  231-3057 

1 -713-520-7300  OR  1-713-520-0550 

TEXAS  ORDERS  CALL  COLLECT 

FAX  1-713-771-7759 

ALL  ITEMS  ARE  GUARANTEED  OR 
SALES  PRICE  REFUNDED 


New  Icorn  IC  781  .^.,... 
Kenwoocf  TH215A.  TH25AT 


Trades  warned 
TfacJeinvouroldHT 


Ken*0(xJ  TS  I4GS 


Gaikif  trade 
C^ 


1com761  .  2300  00 

Shure4440  5<>  95 

HEiL  BMIO  Boom  Mike  69  00 

HE1LHM5  Desk  Mike  59  00 

Isopde  144  MHz  J4  96 

Cushcratt124-WB(146MHz)     33  GO 

BunemytHFGV,  80-10  vedc^.,. 125  00 

HusflerG7.t44 119  95 

KLMKT-34A  ,...„„ 399  00 

NEW  KLM  1 .2^L&X  129  00 

G5RV. 44  00 

Larsen  2  rrietef  on  Qilass .._ ^9  95 

New  Larsen  LM  490  CO-  5  00 

AntBco2M,  5/e,  Mag.  Mount,  Comp  ,  ..25.00 

Thousands  of  panel  meiers, 3.95  up  CALL 

8560A 95  00 

Aerovox  1000  pf/500  V  lecdthrough  caps  .....,,< 1.96 

Transformer  120  V  Pri..  1050  V/1  A.  (Soc.  #18  Wire)50  00 
1 00  mfdMSOV  Axial  Cap  ^,00 

e3lSP^PL259Si(vef(^ate..  . ,. I.SS 

82-51  N  Male,,,  3.00 

GE6146B                               ,13  95 

a-SOQZ , .14000 

GE12BY7A  7,00 

6MJ6  12  95 

6KD6 12,95 

Ce[ron572B  Sa  00 

6JB6A ..„„ ,9  95 

8950    ._ ,  18,00 

AEA  PK'232  wifh  new  WX  FAX .  299,00 

Kan£ronk:sKPClL  149,00 

AEAPackelTernifnal  CaB 

KantrcxitcsKAMi'WX  299,00 

USED  EQIilPUENT 

AS  equipmenf  ijsed;  dean,  with  90  dSv  wflf^anty  and  30 
day  tnai  Six  rrtonttis  full  if ade  against  new  equpnsnt  Sale 
pnce  refunded  it  noi  satistted 

Cef  tor  tatesl  used  o«ar 
(BOO  2313057 
TB^130S  TS-BSOS.  TS52DS.  FTlOlf.  ^KJCdTins 
Pof oeia^n  502  Goy  lnsute*£»B  <  t/4)  3  39 

POUCIES 

MinimumordefllOOO  M3Slenafd,VBA.orCOO  Aljyioes 
FOBHaj^on.eitcepiasnoied  Pnc«SsubpCllactia^ew«rvkit 
notice  term  subiedtopnor  sate  Cat«Tyfemeioi:ih«cke«a^is 
ctf  STOUT  order  Tewas  residents  addsales  la*  AM  iems  M  l^- 

BJrd  and  Belden  products  In  stock.  C*n  today. 


Electronics  Suppty 

3621  FANNIN 
HOUSTON,  TEXAS  77004 


VISA 


CIRCLC  25  ON  READER  SERVICE  CARD 


Performance  Above 
and  Beyond 

AR2002 


25- 


ContJnuous  Coverage 

Professional  Scanning 

Monitor  Receiver 

550  MHz/800 -1300  MHz 


Specifications: 

Recewim)  mute-  Narrnvv  !^d  FM.  WNle  band  fM  &  AM 

Recesvef  circuit- MECfoprocessor  cofrtrollwJ  Pti 

Requency  symtieazed  sypeflieJerodyne  type 

with  hjgh-leve!  doubieti  balanced  moter 

R^seiver  IF-7a>Mm,  45.03mz,  5.5  MHz  (WFM) 

and  455kHz  {Hm  &  AM] 

Sef^sitivtty-  MFM  -  0.35  uV  (12dB  SINAO) 
WfM-l.D0uV(12dBSINAD) 

m  -1 00  uv     (lOdes/N) 

Selectivity  -  NFM  -  ±  7,SkHr  <a  fidB 

±  20kHz  (ir  70dB 

WFM  -  t  SOkHi  rrr   5dB 

.  25Qmi  ut  60dB 

AM  ^-5  0kHif<7    6dB 

Humt)er  c(  memory  channel  -  20  channaJs 

Scan  .rate  -  5  channisls  par  secnnd 

S^acch  rat^  -6s  econcf s  pej  M  Hi 

Anfenn^  connfCtor-Stflndafd  BNC  fyp-  ^^^  oUjn 

AiKjrQ  ouiDui puwer -t watt af  ■'--'-  *han  i -j  , i^  THO- 


'  ri  i  ii.,it3  r    rr.ni 


i^i'm;^ni 


'l,U  ^   ■?    t  Z'W  ..-   ^    OC 


OPTfONS: 

I.! 


filiWiBW 


Bss9onat  Monttof  fkcervsr 

S499J0 

fBs,  Sid  S29  94  m) 
VisB  and  Masl&Car^  ofdets  mkofm 

Except  UPS.  CQR  isS3  00&ttr3 

Z2S11  Aspan  StrBet.  Lake  Fmit.  CA  92fi3Q  6321 . 

Calil/Alaska  (714)  501-4000 

FaDSimile     (714)  7&8  4410(iiol  a  ptKint) 

TOLL  FREE  1-800-523^6366 


communications 
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-GET  MORE  DX  WFTH  THIS  TOWER- 

Fiirally  a  200  ft.  tower  you  can  afford^ 
and  climb  in  any  weather  Your  neighbors 
wifl  love  iti 

This  original,  personalizeti  8x10  black 
and  white  caricaturf  comes  'taclOTV  assem- 
bled", in  a  heavy  acryNc  frame  ready  to  hang 
in  your  shack.  Allow  4-5  weeks  for  delivery. 

Just  a  clear  close-up  photo  will  allow 
us  to  put  your  face  on  the  tower.  Also  in- 
elude  your  call  sign,  fiame,  address  and  a 
checi(  tor  S35.00  made  out  to: 

DAVID  ALAN  GRAPHICS 
P.O.  BOX  35 
BATAVfA,  IL  6D510 

-NO  BUILDING  PERMIT  REQUmO- 

XYL  version  available 

Photo  will  be  returned,  shipping  included. 

.   Copyright  1938  David  Alan  Graphics 


SAVE 
TrME 

and 
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with 
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Bring  tfiings  down  for 
safety  and  convenience. 

Mevef  cirmb  your  tow&r  again  wrtfi  mim  olmlor  iytlem 
Antennas  ^nd  rgt^tor  moynt  cjn  HASfl.  ei»npi«t«  fyitem 
I  rams  lower  i  n  vfifticli&  u  pri  fhi  p«4ftN>n  Sdfflty  \Qtk  sy  $t»rn 
OpQTStes  whitQFsisng  or  lowering  Never  cj.n  FaII 

Cornpiiete  kit  iriciude&  wmch,  100  h  ot  ctbt9.  hardware vkI 
instrucliofiSL  For  Rohn  20  An&  35  G  Towwi 

HazBf  2  -  H^awy  duly  «kjm.  12  ai?  tt  ro«J  laST.OD  pput 

Hazer  3  -  Stafidanf  Blipn  Bsq.  ft  kud  $313.00  ppcf. 

HajLer  4  -  HeuB^  gafv.  staei  16  sq  ft  loam  $t7B.W  ppd 

Ban  Tlvus!  tiBflirifiQ  TB-25  fof  any  or  above  S4i.50ppd. 

KEN  PRO  Am«ftn«  RoiOTi 

Kfl-400     IT  sq  ft.  Aiimuth  Ro!or  $2M95ppK3 

KR-€O0     19  5Q.  ft,  Aiimuin  Rotor  S299  96  ppcJ 

KR^aOOO    27  sq  ft  Azimulfi  flotof  $M9.9t5ppd 

KP-SiOO    AZ'EL  Saleinte  Rotor  S39S  55  ppd 

S«^d  tor  free  deiails  of  aJumlnuifi  lomf*  tp«cJf lolly 
engineered  tof-  uia  Mrllft  th«  Hax*r. 

$ittftl«cfton  guv«nt«*d-  Ceil  todey  «rK]  charge  t&  VIba. 
MeiterClleroe  or  fnill  dhtck  or  mtmvy  ord«V' 


GLEN  MARTIN  ENGINEERING  INC 
Rte  3  Box  322 
Boon vi lie,  Mo  65233 
816-882-2734 
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•  SUPERSCAF • 

[A  Swiichcd-Capacitor  Audio  Fitter) 


■  P  Lt- 


1      1       I 


0^¥ 


€» 


our 


SuperSCAF  i&  a  icr^altJe  switched -capacitor  fillrr 
for  ^Uminating  imef  ference  and  nai^  on  CW,  SSB, 
RTTY,  AMTOR,  PACKET  aiirf  other  iwrrcsw  band 
iTiQilcs.  Exlremdy  sieep  filter  skirts  Tcmixve  adjacaa 
cltiltcr  and  EKn5£  1o  enhancr^  weak  sgi^t  reception  ind 
igreally  increase  inleliigibiUty  and  listening  comfort 

Stipe^tSCAF  Incorporates  m  switclted-capiictfor 
bandpa»  filter,  an  cconomlcaJ  ImpleRiifntailicin  of 

«l%itaJ  fiJierr  technology^  Extreme  sbarpn^fss,  stAbtttiy. 
accuracy  atKJ  (.umplele  freednm  iittm  ringjng  channrter- 
iae  this^destgn  approodi-  Bandwidih  Ls  adjustable  frnm  a 
minimum  of  30  Hz  to  a  maximum  of  37W  H7,  aUowing 
optimum  possband  tulonsg  under  wider]  y  varying  coiKii  ■ 
tinn^  Skirt  slope  Is  150  dB  per  octave  iabdiil  twtce-  u 
bteep  a$  a  good  crystal  rilter  | ,  ami  ^f^^iband  al  tentiatioa  is 
at  hmst  51  dB.  SuperSCAF  is  Kjnneaed  via  the  receiver"* 
fpcakri  or  heodpfaone  oiilput  and  provides  L5  Watis  lo 
drive  a  3-2  (s  S  Ohm  apeak«.  Supe^SCAF  opfratfa  Trom 
lOStol^OVAC. 

SuperSCAF  is  available  as  an  easy  to  as&emhie  kiL 

\ii  aJjiislmenls.  caHbratLon.  or  icsi  rquipmenl  are  re^ 
t^iiired.  The  kit  can  be  cmnpteled  by  mo«  builders  m  one 
ur  tv^o  evening^.  SnperSCAF  is  available  in  kit  form  for 
S139.dS.  or  assembled  for  S  179.95.  Please  include  S7,00 
Tor  S/H  Order  from  AFtronics,  loc,,  PO  itox  785,  Long- 
wood,  Ft  3275(2 -oras.  Florida  residenis  should  include 
state  sales  tax. 

AFTRONICS,  INC- 

P.O.  BOX785 
LONGWOOD.  FLA  32752-0785 
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FELLOW  RADIO  AMATEURS, 

You've  discovered  the  greatest  hobby  in  the  world.  And  7S  Amam4r  Rndh  captures  the  excitement  of  amateur 
radio  like  no  oiher  ham  magazine  m  print  today .  With  7i ,  youNI  have/j/zi  discovering  the  thrillii  ofihiii  great  hobby. 
And  while  you're  at  it,  you'll  also  !earn  more  about  ham  radio. 

Don' I  take  the  risk  of  missing  out  on  all  7i  has  to  offer.  You  can  have  your  iiisue  of  73  delivered  lo  your  home 
every  month  for  just  $  19,97  ( 12  isnucs)— lhm*s  43  %  off  the  cover  price! 

And  with  every  paid  subscnption  we'H  send  yoit  a  FREE  GIFT:  a  great  looking  73  baseball  cap, 

A  home  delivered  copy  of  73  mcani;  you  11  never  miss  out  on  these  tremendously  popular 
monthly  columns: 
•Construction  projects:  The  most  homebrew  projects  any^'here , 
•Product  reviews:  BlII)  to-bclly  matchupsof  new  gear, 
•Aerial  View:  Everything  ytHiH  ever  want  to  know  about  antennas. 
•QRP:  For  low  power  aftcionados. 
•WEATHERSATS:  Gel  the  latest  fax  on  ihc  weather. 
•Never  Say  Die:  And  you  bet  L  won't. 

•73  Iniemaiional:  73  Atrmwur  Radio  is  the  only  ham  magazine 
wiih  month  I V  news  from  cvcrv  comer  of  ihc  world. 


□  V17  C I  '  ^^'^^  *^  receive  my  copy  of  73  Amaieur  Rittlki  at  home 
1  Jji3«  every  monih.  Pkabc  start  my  subscription  iTiimediaiiely 
t  year  i  12  issues^  for  S  19.97  and  a  FREE  73  BASEBALL  CAP!* 
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And  remember— with  every  paid  subscription 
order,  you'll  receive  a  FREE  73  BASEBALL 
CAP.  and  SAVE  43%  OFF  THE  COVER  PRICE! 
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T3  Review 


by  Larry  Antonuk  WB9RRT 


Ramsey  D-5100  Digital 
Autoranging  Multimeter 


Ramsey  Electronics 

2575  Baird  Road 

Penfield,  NY  14526 

Price:  $50 


The  VOM  is  the  one  piece  of  equipment 
that  is  absolutely  mandatory  for  anyone 
wishing  to  do  any  type  of  troubleshootmg.  In 
the  past,  hobbyists  on  a  budget  wound  up  with 
one  of  the  analog  Radio  Shack  models— us- 
able, not  highly  accurate,  able  to  survive  may- 
be one  or  two  drops  before  becoming  totally 
unreliable — and  they  got  by.  If  they  actually 
made  some  cash  fixing  something,  they  might 
get  a][  the  way  to  the  classic  Simpson  260  * 
accurate,  tough  as  nails,  impossible  to  read. 
Any  type  of  digital  meter  was  completely  out  of 
the  question- 
Things  are  a  little  easier  these  days.  For  a 
mere  fifty  bucks,  today's  tech  can  buy  a  digital 
meter  with  accuracy  that  makes  most  analog 
meters  look  shabby,  with  autoranging  thrown 
in!  The  Ramsey  D-5100  comes  in  a  compact 
package.  Measuring  2.5"  x  1.0"  x  5.0",  the 
meter  will  easily  fit  into  the  messiest  toolbox. 
The  case  is  made  of  high-impact  plastic  (able 
to  survive  plenty  of  dropping!).  A  rotary  switch 
selects  the  function  and  four  pushbuttons  de- 
termine secondary  modes  (AC/DC,  Range, 
Holdp  Memory).  The  multimeter  comes  with 
those  nice  rubber-like  test  leads,  with  safety 
banana  piugs. 

The  meter  boasts  the  usual  specs:  1000 
VDC,  500  VAC,  0'"2{)0mA  or  0-1 OA,  and  0^ 
2MQ.  A  continuity  annunciator  chirps  when 
reading  less  than  20  Qs  and  is  also  used  to 


indicate  range  changes,  overrange,  etc.  The 
autoranging  feature  Is  not  lightmng  fast,  but 
most  readings  settled  down  in  well  under  a 
second.  If  the  autoranging  feature  is  not  de-, 
sired^  a  tap  on  the  RANGE  button  locks  the 
current  range  or  allows  the  user  to  step  up 
through  the  ranges.  The  MEM  button  allows 
the  operator  to  subtract  the  current  reading 
from  subsequent  readings.  The  HOLD  button 
simply  controls  when  making  low  resistance 
readings  -  useful  mainly  as  a  "zero*'  control 
when  making  [ow  resistance  readings.  The 
HOLD  button  simply  freezes  the  display;  it 
doesn't  let  the  operator  hook  the  meter  up, 
leave  the  area,  and  come  back  to  see  the 
highest  voltage,  etc.  displayed.  (A  use  for  this 
feature  has  yet  to  come  to  mind.)  The  D-51 00 
will  test  semiconductor  junctions,  and  has  a 
low  power  ohms  function  for  in-circuit  testing. 

The  only  weak  point  in  this  product  is  the 
instruction  manual.  While  fairly  complete,  the 
broken  English  is  sometimes  difficult  to  under- 
stand. Techs  new  to  digital  meters  will  find  a 
series  of  examples  in  the  back  of  the  manual 
that  will  walk  them  through  any  possible  use  of 
the  instrument. 

Thanks  to  Ramsey  Electronics,  what  used 
to  cost  as  much  as  a  new  car  now  costs  as 
much  as  dinner  for  two.  Keep  the  wife  home 
tonight  and  put  one  of  these  in  your  toolbox. 
Tm  sure  she'll  understand.] 


A  better  way  to  cfeslfn 
oimI  onflfyze  iong  wires. 
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G    WIRE    P  »  O 


Easy  to  use,  menu  driven,  select  wire  length, 

height,  frequency,  ground  type,  ond  get  a  color 

caded  sinusoidal  projection  of  your  HF  antenna. 

For  the  IBM  PC  and  compatibles, 

DOS  2.0  or  higher,  256K,  color  required. 

Price  $35.00 

Box  715,  Trumbull  CT,  06611,  (203)  261  7694 


CfRCLE  324  ON  READER  SERVICE  CARD 
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ir«ir 

TEN-TEC 


for  the  swlous 

radio  operatori 


PARAGON  HF  TRANSCEIVER,  MODEL  5B£ 

MEET  AMEHtCA'S  NEWEST  FULL  FEATUHED.  SYNt  HE  SIZED 
TRANSCEryER.  GENERAL  COVERAGE  ALL  MODE  RECEIVER 
TUNES  FROM  1OT  KH^  T0  29.9^.999MHz.  TRANSMIT  AT  1  DO 
WATTS OUTPU TON  ALL  AUT NOR PZE D  F R  EOUE NCIE  S  FROM 
t  .S  SSB.  CW.  FSK  AND  OPTIONAL  FM 

NOISE  BLANKER  AND  SPEECH  PROCESSOR  ABE 
STANDARD  EQUIPMENT.  DUAL  VFO'S:  RX  OFFSET. 

s.aie$i9ds.oa 


(LIMITED  TIME  ONLV> 


MISSION  COfWIMUNlCAtlONS 

11903  Ali«1-ClQdine       SuiEQ  bOQ 

HOUSTON.  TEXA5  ??032 

1713)  B79-7>e4 
Ttlei!   1EEBT2  MCON  UT 


NET-'KALL  NK-1 

DTMF  ALERT  DECODER 

From 
Only 

834951 


Momentary  or  latched  output 
Multiple  GroLfp'Calt  response 
High  stability  xtal  controlled  SSI-202 
Ideal  for  an  economical  alert  system 
NK-1  K  (kit)  *34.95 

NK-1W  (Wired/Tested)      ^4.95 

{Adds?  00  ShippsngfHandting  in  US.  A) 

MoTron  Electronics      caHTon-Free 
695W  2isiAve  I-8Q0-338-9058 

Eygene.  OR  97405  or  (5031  6B7  2118 


J 


CIRCLE  127  OM  READER  SERVICE  CARD 
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RAMSEY  ELECTRONICS 


i^..I*!^W 


IKCL1ID£S  2  HOOK -ON  PROBES        '3u9.95 

20  MHz  DUAL  TRACE 

Features  component  testing  circuit  for  resistors,  capacitors, 
di  g  tta  I  c  i  rcu  its  a  nd  d  iodes— T V  sync  f  tite  r— high  sensitl v  i  i y— 
Z  ax  i  s— X Y  mod  e— Iju  i  It-i  n  cai  i  b  rato  r— 5X  ho  rtzonta  I  mag  nit ier 


I 


NEW  COM-3 


mm 


-3^ 


•^■ 


i  **  -^  if  "^ 


IH€  LUDES  2  HtiOK-OH  PROSES        '499«95 

35  MHz  DUAL  TRACE 

wide  frequency  bandwidth— optimal  sensitiviiy  —delated 
triggering  sweep— ti  old  o^f— ALT  trigger— si  Figle  sweep  TV  sync 
5X  magnification— XY  or  XYZ  operation—  HFt  LP  noise  reduction 


00* 


UNSURPASSED  QUAUTY  « 

SUITABLE  FOR  HOBBY.  SERVICE  ft  PRODUCTION 

MQDfl 

BANBWIOTK 

#TBADES 

CRT  SHE 

VERTICAL 
SENSITIVITY 

MAJ[IMIIM 
TRIG  FtlEO 

USEABLE 

MAXIMUM 

BANDWIDTH 

ZZM 

20  MHz 

m 

8x10CM 

SmVperdiv 

35  MHz 

30  MHz 

3500 

35MHJ 

lei 

ax  IOC  M 

1  mVperdiv 

50  MHz 

60  MHz 

AJI  InciudA  high  qusHly  hi  JQbl  ^oak  an  probes.  instruGlioi^/^rvlce  manual  with  schamaltc  and  componenl  lavauL  1  year  warr:aniy. 


*Add  an 
additional 
$10.Q0f{]reaGh 
unit  For 
shipping. 


THECOMMUNtCATinNS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FDR  LESS. 

Introdyclng  COM-3 ..  the  new  service  monitor  designed  by  service 
technicpans  for  service  teciinicians.  ii  works  harder  for  iess  .  .giv- 
ing yau  advanced  testing  capabilities  at  a  very  affordable  price 

FEATURES  •  Direct  entry  keyboard  with  prog  ram  mabie  memory 
*  Audio  &  transmitter  freqiiency  counter  •  LED  bar  graph  fre- 
quency/error devi  at  ion  dispiay  •  0. 1-10,000  ^v  output  levels  * 
High  receive  sensi li v I ty .  less  ih an  5 ^ v  •  100  K Hz  to  999  9995  M Hz 
Continuous  frequency  coverage  •  Transmit  protection,  up  to  100 
watts  •  CTS  tone  encoder,  T  KH?  and  external  modutalion 


MINI-IOO  COUNTER      CT-707DIGIT525MN2        CT-909DIGtT6DOMHz        CT-508DIGIT6D0IVIHz         CT  125 9  DIGIT  1.2 GHz 


—■■^^■—^— 


^ 


JRMV?^  dJAMI  »li^ 


S1 19.35 


CHARGER.  NICAD  R/mEMES. 
ACAQAPTERINCLUOED 


n39.95 


WRtEUNClUKS 
ACAQAPTin 


'169.95 


WIRED INClUDfS 
ACJIIIAf'TtR 


$189.95 


WJREDJIfCLUDtS 
AC  ADAPTER 


$189.95 


ACAQAPTER 


MOIKl 


IttlNI-lOO 


CT-7D 


CT-90 


ci~wa 


GT-IZ5 


CT-90 

WITH  QV-1 
OPIION 


FREg  RAMCE 


1  500  MHz 


20HZ-550MHZ 


lOHZ'&OOMH? 


SHz'SDOMH; 


10  Hi- 125  GHz 


KJHz-aOOMHi 


SENSIT1V1TT 


Less  Than  ^iSOrriv 


<50JTivTi3lSOMHz 


<10mvTo150MHz 
<15emv  To  600  MHz 


LESS  TH/^N  25  mv 


<25mvf  SOVltt^ 

<15mv[f  500  MHz 

<  100  mv  @  900  MHz 


<TDmvTDl5QMHz 
<  mrnv  h  600  MHz 


ACCUftACY 


1PPM 


IPPlVf 


1PPM 


1PPM 


IPFM 


0  T  PPM 


DIBITS 


HESOLUTIOM 


100  Hz  iKHz 


1Hz  10H/,  lOOHz 


O.lHzJHz.lOHz 


1Hz.  l&Hz 


0.1Hz.  1Hz.  10Hz 


0.1Hz,  1  Hz.,  lOHz 


pnict 


113.95 


r3aJ95 


I^JS 


ie9.95 


1Ba.95 


2^9,30 


RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  has  been  manufacturing  electronic 
test  gearlor  over  lOyears  and  is  recognized  for  lab  qual- 
ity prod ucts  at  breaktiiroug fi  prices.  Our  frequency  con n- 

lers  have  features  and  capabilities  ot  counterscosting 
twice  as  much. 


RAMSEY  D-41 00 
COMPACT 
DIGITAL 
MULTITESTER 


$2495 

^esl  iBffds  and 

biiaery  Included 


Compact  sized  reiiabi  lily  and  accuracy. 
This  LCD  digital  muitiiester  easity  fits  in 
y a  u  r  pocket,  y  d  u  c  an  take  i  I  an  y  where.  1 1 
features  full  overload  protection  •  3Vi 
djgit  LCD  readout  •  recessed  input  jacks 

*  safety  probes  •  diode  ctieckluncti on 

•  2000  hours  battery  Jife 


RAMSEY  D-SI 00 
HANDHELD  DIGITAL 
AUTDRANEIMG 
METER 

S49.95 

Includes  Probes 
I  ¥ear  Warranty 


Pro  V  i  des  d  J  5t  i  net  I  ve  a  u  di  ble  ch  i  rp  after 
contact  has  been  made  and  meter  reading 
has  stabilized,  Has  TOUCH-HOLD  feature 
to  a  flow  readings  to  be  logged  or  referred 
to  befDre  making  the  next  reading.  Up  to 
10  AMP  current  capability  and  a  continuity 
function  which  beeps  on  zero  Ohms. 


Hawa  •  iSiw 


■tiihB,  rt^^i^m 


$4995 

wind  Jotludes 
AC  adapier 

Pfl-2Hi1.S39.9S 

$6995 

wfred 

ps-2kii$4e,g5 


$8995 

wjrciiliti^luife^ 

AC  ad^  pier 


PR-2  COUNTER  PREAMP 

the  PFl-i'  is  ideal  tor  measuring  weak  signals 
from  lOto  I.OOOMH/  *  flat25dbgain  •  BNC 
conrtectors  •  great  for  sn  if  ling  RF  ■  ideaJ 
receiver/TVpreamp 

PS-2  AUDIO  MULTIPLIER 

The  PS-2  (s  hancfy  for  high  resolution  audio 
resolution  measurements,  multiplies  Up  in 
trequepicy  •  great  far  PL  tone  measurements 
•  muFtiples  by  10  or  100  •  0.01  Hz  resolutiDn: 
&  built-in  signal  preamp /conditioner 

PS-IDDIGHzPRESCALER 

Extends  the  range  ot  your  present  counter  to 

1  GHz  •  ?  stage  preamp  •  divide  by  1O0O  cir- 
cuitry •  super sersiiive {50 mV  typical)  • 
SMC  connectors  •  1  GHz  in,  1  MHz  out  • 
drives  any  counter 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE-FOR  BEGINNERS,  STUDENTS  AND  PROS 


nHKDECOOEH 

lQn&diK(K)et 
QnaSingiePCboara  fealwrfis  40O.500C 
H;  adjusJabHif  anpe  vta  20  tu  ru  jMl.  vott- 
^q(i  rnquia^Qn,  5B71C.  Useful  for  toiich- 
ton^  Dursi  deiec?ion,  F SK.  etc.  Ci^n  also 
beifscflasasiabletorfieficodei  Runs 
on  ^  ID  12  vails 

C(^[nplet)ekilJD-1  $S.35 


PWR  AMP 

SjmpJeCiassC  pflwef  a*sip  leaturesS 
l\mi  power  ^arn  i  W  m  Jot  e  cii>[.  j  w  m 
ror  IS  out  5  W  in  I6r  40  W  i)u  I .  MftK  Outpul 
d!50W  incfedrblevaJue,  complete  with 
all  paf(s.  EKSca&eandT-R  relay 

$22.95 

6.95 


ftft-l.-iOWpwrawpkit 
Tft-1,flfsEnsedT-fi  relay  kit 


COLOR  ORBAN 

S(:S"iuyi;aim&ali\fe?3 
drMerenKiahtslkker 
wjE!iniu^ii^.  Qnellghl 
each  lor.  nigh,  mid-range 
and  \ONiis.  iiBth  ifiidivjckj- 
^llyiidjU'S.rableand 
dr'iv&&up[o300W  tuns 
on  11DVAC 

h/lL-tKct        $8.^95 


VOICE  ACTIVATED 
SWITCH 

"ytaii^fi  d^tivat^d  switch 
i(i1pr&vi{les$wticliied 
cKjt£iiu3  with  current  ca- 
pabiHly  ujs  10  lOO  mA. 
Can  dfive  relays.,  light*. 
LED  Di  Even  a  (ape 
ffCOifdef  motnr.  Run*4an 
9VDC. 
VS-tHilT 

$6.95 


VIDEO  MODULATOR 

C(>riv*'1s  ^nv  1 '/  rn  vid'Sfi  mufirtO'  Super 
Alible,  lunable  over  Cti  4-fi.  Hu  ns  an  5-15V 
ac-i^tpis  5td  vids<5^i(|.nal  fi(?stuf?itonthe 
mafk^H*  CompiEte  k<ii  VO-1 


$7.95 


L£D  BLINKT  KIT 

AMesFnaEg^liasnesZ 
jum&DLeDs,U5«tqr:  . 
name  badgfl5  buttons. 
MM jirn^ng  panel  lights. 
fiun4an3loi5tfOJ!s 

BL-lKit.       $2.95 


UHlVEnSALTlMfll 

Provides  itiE  basic  parts 
and  PC  boaf  d  Tequi^rtiJ  to 
pro  virti>  a  source  d1  pre- 
ci£)iori  liming  a^iid  pulse 
gene  ration  Us«s  556 
timerPCantfifbtiwdesa 
rangEolpart5ftirmQ4i 
riming  needs. 

UT'BKil         $S.95 


MAD  SLASTER 

Pr  oduce:^  LOUD  ear  shat- 
terithS  and  atteni inn  gel- 
ting  siren  like  sound'  Can 
i;4ipplyuptei15w^tlSDl 
g&itOJciOuSSydio.Runs 
□nS^lSVOC 

MB-IKil         $4*95 


WHISPER  LIGHr 

An  inte;e&3ing  kft.sniaill 
miicEpiclcsupsauFvds 
andi:onveitsiriemta 
Jiignt  Ttir^ieucjei  the 
so-urtO.lhebtiQh.terthe 
Jigtit.  tncfuctesfflikft,  c«>n- 
ff ols  up  tn  300  W.  runs  rjn 
tlQ  VAC 

WL'TK^t         $6.95 


FM 

WIRELESS 

MIKE 

irars&mit&vpjDSOO'io 
any  ^MbfDAtica&i  radio, 
uses;  any  lype  dim  lk«. 
Runse>o3tn9V  TypeFW- 
2tiaii3C!dt!^s^fisiiivc: 
mike  pf  eamp  sia^e. 


FM~1Kii 
FW-^KM 


$3.95 
$4.95 


SIAEM 

ProduDES  upward  and 
downwa-^dwaii:.  5W 
lM  [ik^ud  in  output,  funs 
uii3-i5voiis.<jse53^ 
ahm  speaker 

Ct>mt>ietekil.SM-3 

$2.95 


SUPER 
94.EIITK 

Asuper'sefi&itivfliimpk- 
(lerwhictiwilijjiuKupa 
pjndropattSteellGr^al 
So  rmonitO'rin^  baby's 
roOiTiflr  asgeriftrf^lfuJr- 
posEamplilier.  FtiFI^W 
rms  output,  runs  ti  Ft  6 10 
l5iiH)!ts.u5ejMSo.tim 
ipeaker, 


^HztlmEBAaf 

HuiiijuriihbVilC 
Lo*  Ctirr^fH (25ina) 
inrifi/monlft  accuracy 

IB^KjI     S5.50 

TR-ftA&^y  $9.95 


TEIEI>HQNE 
Tflii»S«ITTm 

Losv:;tis[wilhpfulfrS- 
5  ia  na  I  pef  3ormaJn:e.  P-*a- 
tures  include:  seij  phone 
Irn^  powered  tunable 
from  J^TfllDO  MHz, 
polarity  am isensiijve, 

t^mfvacisiici; '■■■/•. Jti'.'/'). 
easily  mstailis  a^ywlierf 
on  she  phone  lifts  Or 
in:^ide  iHe  iFistrunief^l 
llsetf 
Pe-IKIT 

S14.95 


FW  RECltVin 

FQjbkiiil-inip^ilication? 
drhabbyeKpEriJinenSa- 
tion  Full  fledged  super' 
hetrodynureceivur, 
iiiicrovbltsiefi&ilivily. 
ffiTMHrlRlnttgral^d 
Cirr^urt  detecJor.  50  tnw 
audlDamplilitr,  9V 
extcrnaf  powsr  &DbT:e. 
isperaTionoftsiansafd 
FW  broadcast  oand  as 
w€Jtasiarijepo^1i&n&on 
eac;fts;de,  tom^acHS" 
sqtii^fEj  forbugdelec- 
^tonorf^ceptiun 

FntKIT     $14.95 


FMMIHI 
MlltE 


A  super  high  peilornvacite 
FMwErdessmJhehiS^ 
Tranjmirs  a  Stable  signal 
yptci3*Jvar<isw([n 
EKt&piJDiiaitdudioqualily 
bymeansatilsbuijlin 
eleclrelmrkeKil  includes 
case,  ■milKCDiV'alf  switch, 
antenna,  battery  and 
Su£Ki  inslrgCliOOS.  Tht&aSi 

lNlirieslunitavaitatiile 
m-Uii      $14.95 
FW-3Wirfiii  and  Tested 


19.95 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  anlenna—SNC  plug S  8.95 

High  impetlance  probe,  light  loading 16.95 

Low  pass  probe,  audio  use 1G.95 

Oirecl  probe,  generat  purpose  use 1 3.95 

Till  bail,  for  CT-70. 90. 125 3.95 


VISA 


PHONE ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 
FAX  716-586-4754 


WovffiCflia. 


TtBWS;  •  satisfMlinn  guarsniSB*  •  essmjne  far  IDdaysilfiotiJlflasflri, 
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Digita 
Display 

A  classy,  cost- 
tuning  indicator, 

by  Dean  R  Becker  WA9TYU 


X-Y  oscilloscopes  are  very  usefiil  aii  tun- 
ing displays  for  RTTY  demodulators 
and  other  application's.  There  have  been  nu- 
merous  articles  written  describing  how  to 
make  X-Y  displays  using  conventional 
cathode  ray  tubes  (CRTs).  These  make  cxcel- 
iem  tuning  indicators,  but  the  size  of  a  CRT 
and  its  support  circuitry  may  be  larger  than 
the  demodulator  it  complements!  The  digital 
scope  described  here  is  small,  simple,  and 
works  great.  Power  consumption  is  very  low. 
This  unit  is  powered  by  a  9V,  100mA  plug-in 
power  supply. 

The  display  is  created  by  100  LEDs  ar- 
ranged in  a  10  X  10  square.  The  LEDs  used 
here  have  0.1  inch  lead  spacing  and  are 
mounted  0. 1  inches  apart  from  each  oth- 
er. This  works  very  well  with  standard  0.1 
inch  spacing  circuit  board  material,  such  as 
the  Radio  Shack  276-158  with  soldering 
ring  holes.  Any  LED  may  be  used,  but  small 
LEDs  wilh  0/1  inch  lead  spacing  will  work 
best.  The  LEDs  are  wired  together  in  a 
matrix.  The  anodes  are  tied  together  in 
each  row,  and  the  cathodes  are  tied  together 
in  each  column. 

The  LED  display  is  driven  by  two  LM3914 
dot/bar  display  drivers  (Radio  Shack  276- 
1707).  These  chips  normally  drive  an  LED 
bar  graph  display.  They  have  everything 
needed  to  take  in  an  audio  signal  and  form  a 
linearly  proportional  output  capable  of  driv- 
ing LEDs  directly,  in  the  X-Y  display,  one 
LM3914  is  used  to  drive  the  LED  columns 
direcdy.  This  provides  the  current  sink  for 
the  LEDs.  The  other  LM3914  controls  ten 
PNP  transistors  that  source  current  to  the 
LEDs  via  the  rows.  Most  any  general  pur- 
pose PNP  transistor  will  do.  By  using  this 
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Figure  2.  100  LED  Array. 

arrangement  only  one  LED  will  be  on  at 
atime. 

The  X  and  Y  inputs  are  referenced  to 
ground,  and  each  has  an  ampHtude  adjust- 
ment that  scales  the  input  signal  to  match  the 
display  boundaries.  An  input  signal  of  1.2 
volts  can  drive  the  display  to  full  scale.  The 
offset  adjustment  allows  the  display  to  have 
X,Y  =  0,0  in  the  center,  thereby  providing  a 
four  quadrant  display .  To  use  the  digital  X-Y 
scope  as  a  RTTY  tuning  indicator,  connect 
the  mark  and  space  filter  outputs  from  the 
demodulator  to  the  X  and  Y  inputs  of  the 
scope. 

The  display  provided  by  the  X-Y  digital 
scope  is  J  of  course,  not  as  smooth  as  that 
provided  by  a  CRT. 

Construction 

Two  2.2  X  3-inch  circuit  boards  are  used 
in  the  construction  of  the  scope.  The  LED 
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Figure  J.  X-Y  LED  Driver. 


display  board  mounts  in  front  with  the  second 
board  mounted  about  two  inches  behind.  The 
LEDs  should  have  their  leads  trimmed  so  the 
anodes  are  ^A  inch  long  and  the  cathodes  are 
one  inch  long.  Insert  and  solder  the  first  row 
of  LEDs  at  the  bottom  of  the  board.  (Note: 
the  Radio  Shack  277-1008  Audio  Amp/ 
Speaker  has  a  grid  of  holes  in  front  that  are 
spaced  0.2  inches  apart.  This  makes  a  great 
holder  for  the  LEDs  as  they  are  soldered  in.) 

Now  take  a  length  of  bare  26  gauge  wire 
and  weave  it  from  one  LED  anode  to  the  next, 
near  the  end  of  the  lead.  Solder  the  wire  to 
each  anode  of  the  first  row.  Next  insert  and 
solder  the  next  row  of  LEDs,  Using  another 
length  of  bare  26  gauge  wire,  solder  it  to  each 
anode  of  the  second  row.  Continue  this  oper- 
ation for  each  row  until  all  LEDs  are  mount- 
ed. Next  use  another  length  of  hare  wire  to 
connect  the  cathodes  of  the  first  column  near 
the  end  of  the  lead.  Do  this  for  each  column^ 
When  this  step  is  complete  connect  a  short 
length  of  wire  to  each  row  and  each  column  to 
be  connected  to  the  other  circuit  board.  There 
should  be  ten  column  wires  and  ten  row 
wires.  The  column  and  row  bare  wires  should 
not  contact  each  other. 

Wiring  of  the  second  board  can  be  wire 
wrap  or  point-to-point  soldering.  Mount  the 
LM3914s,  transistors,  resistors,  and  pots. 
Connect  all  intra-board  wiring  first.  Next 
connect  the  display  wires  to  the  board.  Con- 
nect the  X  and  Y  signal  input  to  phono  jacks. 
And  connect  the  incoming  DC  power  through 
an  on -off  toggle  switch  to  the  board. 

The  circuitry  can  be  tested  by  connecting 
two  oscillators,  radio  outputs,  or  RTTY 
scope  outputs  as  signal  sources.  Calibrate  the 
offset  so  that  with  no  signal  input,  the  LEDs 
in  the  center  of  the  display  light.  Provide  an 
input  on  the  X  channel  only.  This  should 
produce  a  horizontal  line  in  the  middle  of  the 
display.  A  similar  input  to  the  Y  should  pro- 
duce a  vertical  line  in  the  middle  of  the  dis- 
play. Connection  to  the  scope  outputs  of  a 
RTTY  demodulator  should  produce  the  fa- 
miliar cross  hair  pattern  in  the  presence  of  a 
RTTY  signaL 

This  design  can  be  modified  to  include 
more  LM3914s  chained  to  the  existing  ones. 
This  would  allow  a  larger  number  of  LEDs  to 
in  the  display  if  desired.  Different  color 
LEDs  can  also  be  used  to  show  limits  or  just 
to  make  it  more  interesting.  The  LEDs  used 
may  be  point-source  or  diffused.  This  version 
used  point  source  LEDs,  which  provide  a 
sharp  display, 
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INSIDE  VIEW -RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  «  HIGH  QUALITY  •  RlIfiSED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
•xvi|il  RS-3A.  RS-4A.  RS-SA. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  mput 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.BVDCt  D.05  volts 
{Internally  Adjustable:  t1-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Also  ivailabia  wjth  £20  VAC  iitpit  H^\\t\% 


MODEL  RS-60A 


MODEL  RS-50M 


MODEL  VS-50M 


RM  SERIES 


19''  X  Vk  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM'35M 


MODEL 
RiW-12A 
RM-3&A 
RM^&OA 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM^35W 

RI^-50M 


CDntlRijeirs 
Duty  (Anps) 

9 

25 

37 

0 
25 
37 


ICS* 


12 
35 
50 

12 
35 

50 


SFze  (IN) 
H  X  W  X  Jl 

5V4  X  1S  X  a% 
Sy-t  X  19  X  12% 

514  X  19  X  Wh 

5V4  X  19  X  8V4 
5'Ax  19  X  12V? 
5V^  X  19x  12  Vi 


SItJppini 
W).  (lbs.) 

16 

38 

50 

16 
3a 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

f^-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Canltnuoijs 
Dity  lAmpsI 
2.5 
3 
4 
5 
5 

7.5 
9 

g 

16 
25 
37 


ICS^ 

(Amps) 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


Siza  |IN) 
N  X  W  X  D 

3  X  43/i  X  534 

3%  X  6V2  X  9 
Z'k  X  6Va  X  IV4 

d^M  X  6V£  X  9 
4X7y?  X  lO^Z-i 
4X7V2  X  WA 

4%  X  6  X  9 
4  X  71^  X  10^A 

5  X  9  X  lOy? 

5X  11  X  t1 
6X  13^.4  X  11 


Shtpping 
Wl.  (lbs.) 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 
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RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchahfe  volt  and  Amp  meter 
RS'12M 

Separate  vail  and  Amp  meters 

ftS-20W 

RS-35M 

RS-50M 


Continuous 
Ditly  jAmjis) 

16 
25 
37 


ICS' 

(J^nipS|l 

12 

20 
35 
50 


Siza  (IHI 
H  X  W  X  D 

4V^  X  e  X  9 

5  X  9  X  10'/^ 

5x11  X  11 

6  X  13^/4  X  t1 


Shtppjii 
Wl.  (Ebs.) 

13 

18 
27 
46 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35M 


»  Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  fra^n  1.5  amps 
to  Full  Load 

Confinuous  ICS" 

MODEL                                      Duty  |Amps)  (AHps) 

#13.BVnC  @10VDC  @5VDC                      @13.SV 

VS-12M                              9               5  2                              12 

VS-20M                             16               9  4                              20 

VS-35M                             25             15  7                              35 


Sill  (IN) 
H  X  W  X  D 

4V2  X  8  X  9 
5  X  9  X  10^^ 
5x  11  X  11 


Shipping 
Wt.  i\h%4 

13 
2Q 
29 


VS-50M 


37 


Variable  rack  mount  power  sjpplies 
VRM-35M  25 

VRM-50M  37 


22 


IS 
22 


10 


7 
10 


50 


35 
50 


6  X  13^4  X  11 


5%  X  19x12^/^ 

5%  X  19  X  12^;^ 


46 


38 
50 


RS-S  SERVES 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 


CoTilinuaus 
Duly  (Am|ii) 

5 
7.5 

9 

16 


(CS- 

Amps 
7 

10 
12 
20 


SfZfl  (FN) 

N  X  W  X  0 

4  X  V/z  X  WA 

Axl'hx  10^ 

4^v^  X  B  X  9 

5  X  9  X  WY2 


Shipping 

Wl.  (lllE.) 

10 
12 
13 
IB 
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Number  @  on  your  Feedback  earij 


ding  of 


for  pack 


by  David  MoLanahdnWAlFHB 


On&  oi  me  perKs  or  worKjog  pacKei  is 
B^ii^^able  !i  access  on&.c^.rriore  of  the 
Packet, Buj)etiii  Board  Systems  (PBBSs) 
sprin^Eing  up  all  over  the  country.  These 
are  one  of  the  greatest  leaps  in  ham 
operation  since  voice  transmission. 


Versatility 

The  PBBSs  offer  two  exciting  features 
never  before  available  lo  hams.  They  arc  an 
electronic  means  of  disseminating  general 
information— ARRL  and  AMSAT  bulletins, 
notices  of  club  meetings  and  events  needing 
amateur  communications  help— to  the  ham 
community  without  being  tied  to  a  net  or 
bulletin  schedule.  There  is  also  the  capability 
of  leaving  personal  messages  for  other  hams 
who  are  not  on  the  air  at  that  panicular  mo- 
ment (and  receiving  similar  messages  from 
other  hams).  These  messages  can  be  forward- 
ed automatically  from  one  PBBS  to  another, 
even  over  transcontinental  or  transoceanic 
distances. 

How  does  a  ham  get  involved?  Bulletin 
boards  can  at  first  daunt  a  new  packcteer. 
Many  hams  have  little  or  no  ex- 
perience with  computers  and  their 
demand  of  exactitude  from  the 
operator. 


The  long  greeting  is  friendly:  "Welcome, 
Josephine,  to  the  WAIFHB  mailbox  in  Mar- 
low »  NH.  You  were  last  on  at  <ttme> 
<date>  <  Last  message  >  number.  "These 
messages  are  followed  by  the  command 
choices,  ending  with  a  right  arrow  ( > ).  Prac- 
tices vary*  but  most  PBBSs  use  24-hour  Uni- 
versal Coordinated  Time  (Greenwich  Mean 
Time  to  the  older  of  us!),  identified  by  a  "z/* 

Long  greetings,  however,  can  take  forever 
to  get  through  during  periods  of  heavy  QRM 
and/or  heavy  activity.  Even  during  good  con- 
ditions, the  long  version  wastes  the  opera- 
tor's (and  the  channePs)  time.  A  budding 
packeteer  should  move  on  to  the  short  greet- 
ing as  soon  as  possible.  Here's  an  example  of 
the  terse  prompt: 

COMMANDS 

With  either  prompt,  the  PBBS  commands 
are  exactly  the  same.  The  commands  are  sin- 
gle letters  that  may  be  followed  by  a  modifier 
or  an  argument  or,  often,  both.  Please  memo* 
rize:  A  command  and  its  modifier  are  never 
separated  by  a  space,  bui  a  command  and  an 


z-    ConrtettBd    tC5    UfiilFH^ 


Logging  On 

To  log  onto  a  board,  a  packeteer 
needs  only  to  connect  with  it.  The 
board  does  the  rest,  greeting  him  in 
one  of  several  ways  and,  perhaps, 
telling  him  that  he  has  new  mail. 

The  PBBS  software  provides  for 
two  greetings,  long  and  short.  (The 
short  one  is  sometimes  called  the 
''expert"  greeting,)  Both  of  these 
can  be  personalized  for  the  indi- 
vidual PBBS  and ,  if  the  operator  of 
the  board  likes,  changed  periodi- 
cally to  draw  attention  to  some 
important  event  or  matter.  The  se- 
lection of  the  long  or  the  short  mes- 
sage for  a  particular  user  can  be 
changed  either  by  the  user  (with  the 
''NE"  command)  or  by  the  PBBS 
operator, 
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HellD    Pwg,     WelGOrma    to    th 
Last   pn    *t   2153   on   6711; I ij^    lj»t    mssfta^e 
X    far    tQnq    miirTU^     ME    +or    shart    prompt  »     H 
Vgy   have   n&M  indi  1 1 


wfll+hb    Mailtjpi-1    from   IJsvld 
for   h«'lp,    L 


£  n   Mar  1 ow ,    NH 

ta   List    novi   n»q».. 


23S3    PN 
2391    PN 

3379      N 
NIFBC    [Je 


Size      To 
L    NtFBC 
244    NlFSC 
t?6    NIFBC 

MniFHBt    At 


Frpm 
WB*?£UJ 
WfllFHB 
Kb  1  H£ 
20S3s    on 


■a    BBS 


Date  TitJw 

H7i:2l3    I'll    be    th^re   tlcM-idAy! 

B71213   TtiMrscl^y? 

B71213    Happy    Hon  days 


Figure  I.  Long  sign-on. 


NlFBC  d»  WAIFHB;  ^t  2054^  on  671213  B^D^H, I , J*K* L. N,R, S»T, Up W, K  > 


Figure  2.  Short  sign-on. 


NlFBC  d«  t^AlFHlt  DAt«  871213;  Tim* 
FlBS'sagBs:  L  -  Ll»t,  H  -  ■Ra*d  h  S  - 
Ftl#lli:  W   -    Mhatp    d    -    OownLoad    -frcmi, 

B   -   Bye,    H   -   H«lp.,    N   -  Entmr    your   nami 


2053    LA«t 
Send,    K  ^ 


mmg   #   23B£f    109   Active   itftg* 

U    "   Uplodd    tn 

T   -   TaI  k    to    [>avi  eS 


tfi^nrmation.    J    -  C«llv   h«arcl»       X    -  Short /Long   ilsnu    > 


Figure  3.  Long  Menu. 


argument  are  always  separated  by  a  space. 

Put  together,  all  this  turns  into  a  ''com- 
mand string/^  which  is  terminated  by  press- 
ing the  remrn  key,  or  its  equivalent.  (The 
return  is  generally  required  by  TNCs  to  send 
the  packet,  anyway.)  For  brevity*  I  won't 
mention  the  return  with  the  explanation  of 
each  of  the  commands,  but  it's  always  neces- 
sary. Note  also  that,  while  1  show  all  com- 
mands in  capital  letters  for  clarity,  the  board 
accepts  either  upper  or  lower  case. 

The  command  sets  the  basic  operation  the 
operator  wants  the  PBBS  to  do.  The  modifier 
then  selects  a  subcategory  of  that  operation, 
and  the  argument  designates  the  subject  or 
victim  of  the  operation. 

Instant  Help 

The  three  most  important  commands  for 
the  neophyte  are  the  ones  for  assistance.  The 
first  is  X,  which  provides  a  reference  to  all 
the  other  commands.  At  the  long  or  the  short 
prompt,  X  toggles  a  long  command  menu: 

Note  the  word  ''toggle.'*  A  toggle  key 
alternates  a  command  between  two  states 
(such  as  ^'on**  and  "off*).  The  X 
command,  for  example,  gives  the 
long  command  explanation  at  each 
subsequent  command  prompt,  un- 
til the  user  toggles  it  off  by  send- 
ing another  X. 

The  H  command  downloads  the 
system*s  Help  file.  This  file  may 
be  customized  to  some  extent  for 
each  system,  but  it  generally  runs 
about  36  lines  of  text.  Those  with 
a  printer  can  turn  it  on  before  issu- 
ing the  H  command,  to  get  a  handy 
command  reference  to  keep  be- 
side the  keyboard.  The  Help  file 
shown  in  Fig.  4  is  an  example,  but 
those  from  other  boards  may  be 
slightly  different. 

Finally,  there's  the  I  cottimand, 
which  accesses  information  about 
that  specific  PBBS— location, 
equipment,  special  interests,  etCi 
Just  don't  expect  the  Info  file  to  be 
up-to-date.  It  is  generally  pre- 
pared with  great  glee  when  the 


board  is  first  put  on  the  air,  then  totally 
forgotten  as  system  antennas,  towers^ 
rigs  and  computcrti  come  and  go. 

The  Main  Commands 

These  are  the  commands  that  actually 
make  ihe  PBBS  function.  Most  of  them 
require  an  argument. 

The  first  command  the  user  should  is- 
sue when  he  accesses  a  PBBS  for  the  first 
time  is  the  *'natue'''  command.  It  takes  the 
form  "N  Ayleen  <return>*'  (using 
your  own  name,  handle,  or  alias,  of 
course)  and  enters  your  tlrst  name  into  the 
user  fiie>  This  has  two  purposes.  In  a  later 
connecE,  it  impresses  the  uninitiated  guest 
to  a  PBBS  demonstration.  It  also  * 'intro- 
duces" the  user  to  the  PBBS  operator. 
With  a  couple  of  computers  in  the  middle, 
packet  PBBS  operation  is  probably  tlie 
most  impersonal  of  all  the  activities  in  an 
otherwise  friendly  and  personal  hobby- 
fight  the  trend! 

At  the  first  log-on  to  a  particular  PBBS, 
the  board  asks  the  user  to  specify  a  home 
PBBS  with  the  nh  command  (this  concept 
to  be  discussed  later).  If  the  user  isn't  sure 
which  board  he  wants  as  his  home 
board,  he  should  pick  one  anyway, 
since  the  log-on  prompt  will  keep 
bugging  him  for  an  entry.  Simply 
choose  one  for  the  moment,  keep- 
ing  in  mind  that  if  s  easy  to  switch. 
The  user  should  just  be  sure  that  if 
he  checks  into  more  than  one 
board,  he  should  specify  the  same 
home  PBBS  on  all. 


This  is  wUrli   IJi^O  software ►  Ttiartks  to  Hanit  for  writtng  ft, 

STinple  coiranafids   consist  of  one  or  two   letters   and  a  RETURW,. 

Tlie  second  letter  of  a  comnand  is  called  a  qualifier.   Souk 

cortTnands  accept  arguments.   To  add  an  argument,   type  d  SPACE 

after  the  command  or  qualifier  and  ttien  t^pe  the  argumerHi  s). 

UPRER/lpwor  case  doesn't  mgtter,   but  tommand   (string)  nugst  tnd 

wtth  EHKfi,   <crs,   or  fiETUftH. 

iia  mi  put  a  space  between  a  conwiand  and  6  qualifier. 

ftir  example  —  Ttit  '*L"  command  lists  the  nessages  in  the  mail  ho*. 

TjFpe  just  "L"  and  a  RETURN  to  list  ill   the  messages  entered  since 

you  last  logpd  1n.   If  there  are  no  MEW  messagei,  you'll  get  d 

"***  Hone  found." 

To  list  just  .your  tflessages^   type   "in"   and  a  RETURN.    (T!ie  "H" 

^tan.ds  for  "Mine".  3 

To  list  ortly  messages  higher  tfian  $  particular  numbesr*   such  as 

4325,   type  *'L  432 &"   or   "LM  432&"*   Oon't   fof^^t  the  space.  This 

form  fs  preferred  over  the  plain  LH  above   (faster). 

Sorw  other  eMmples: 

SQ  to  Send  a  bulletin  messagiG. 

m  432S  lists  only  yotJr  messag-es  later  than  4:^24, 

1&  432&  lists  only  bulletins  later  than  4324.. 

LT  lists  only  NTS  traffic h 

LL   no  lists  ttvE  last  LO  messag&s. 

B  3210  to  re4(t  (ftessage  3£iO, 

K  5432  ii,ill5  message  5432.    {Only  worts  i^ith  jour  messagesl) 

KT  bh7B  kills  567e  [Only  works  wtth  NTS  ttifissages). 

KH  kills  your  messages.  ***  Please  do  MOT  i^se1  \Jse  K  ^fiumber>. 

S  iJOfiLI  to  send  a  inessage  ta  WOftLI. 

SP  WORLI  to  send  a  "privite"  message  to  MORLI. 


n  Joe 

NE 
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•tells  ttee  Mail  Box 
tells  the  Mall  Box 
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that  HORLl   i%  yo^Jr  Homo  MailBox. 

to  change  your  Expert  status  on  or 

how  the  use  the  Mall  Box  1s  1n  the 


off 


A  riHire  complete  description  of 
file  DOC.TNC 


Use  the  D  command  to  download  this  file: 
D  DOC.TMC 

Please  leave  any  coanments  4S  messages  tc  walfhb* 
Have  Funf     -    J>airftf 


Figure  4.  Help  file. 
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Information,  Please 

The  L  command,  in  various  forms,  is  used 
to  display  messages  io  the  PBBS's  Mail  Box, 
Surprisingly,  the  simple,  unadorned  L  com- 
mand (with  no  mtnlifier)  tends  to  confuse 
people.  Ii  lists  only  the  messages  entered 
since  last  log-on,  If  the  packeieer  was  on  the 
hoard  several  hours  ago  and  there  hasn*t  Ix^en 
much  activity  in  the  interim,  or  if  she  con- 
nected over  a  poor  path,  then  try  again  using  a 
different  dtgipeater  string,  an  L  will  come  up 
blank  (*'None  Found/ '  or  similar).  He  needs 
to  use  modifiers  to  dig  down  into  the  mes- 
sages. 

LM  gives  all  traffic  to  or  from  the  logged- 
on  calL  la  produces  a  list  of  ARRL  bulle- 
tins, LB  lists  non-ARRL  bulletins,  and  LT 
shows  NTS  traffic  on  the  board.  To  check 
on  messages  to  or  from  another  call,  use  L> 
wixxx  (messages  to  WIXXX)  or  L  wixxx 
(messages  sent  by  WIXXX).  L7S9  will  show 
all  messages  with  numbers  greater  than 
789,  and  LL  10  will  list  the  most  recent  10 
messages,  regardless  of  message  number. 
None  of  the  List  commands  will  show  pri- 
vate messages  except  those  to  or  from  the 
logged'Oncall. 

An  operator  can  save  time  (his,  the  board *s 
and  the  channeKs)  when  using  two-letter  L 
commands  (LA,  LB,  LM,  and  LT)  by  limiting 
the  search  to  the  highest  message  number  on 
the  board  during  his  last  connect  (i.e.,  LM 
5450),  This  keeps  the  already -vie  wed  mes- 
sages from  reappearing  on  the  screen.  (All  of 


Figure  5.  Message  listing. 

these  searches  go  from  most  recent  back  in 
time,  and  there's  no  legitimate  way  **new" 
messages  could  have  gotten  in  to  the  older 
part  of  the  listing.) 

Here  is  a  display  of  the  result  of  any  of  the 
message  listing  commands.  (The  second-to- 
last  line  is  not  part  of  the  message  listing.) 

The  message  number  comes  first.  Use  that 
number  to  read  or  kill  a  message.  The  next 
column  shows  the  message  type  and  status. 
The  status  will  be  /Y/  for  already  read  (by  the 
addressee),  /N/  for  not  read  yet,  or  IF  I  for 
already  autoforwarded  to  another  board, 
(Boards  can  be  set  to  kill  messages  that  have 
been  forwarded.) 

The  column  after  that  displays  the  message 
size  in  bytes,  to  give  an  idea  of  how  long  it 
would  take  to  transfer.  (A  common  error  is 
misinterpreting  the  message  size  figure  as  the 
message  number,)  Next  is  the  call  of  the 
addressee,  the  call  of  the  sender  of  the  mes- 
sage, and  then  the  optional  call  of  the  *'home 
PBBS*'  of  the  addressee,  followed  by  the  title 
of  the  message- 

Temporary  Data  Storage 

As  the  packeteer  sits  before  his  monitor 
perusing  the  messages,  he  probably  comes 
across  information  he  wants  to  write  down. 
There  is  a  quaint,  old  "iow-iech"  device  I 
recommend  for  the  purpose:  the  "Magic 
Slate/*  This  children's  novelty  is  generally 
available  in  five-and-dime  stores.  It  consists 


of  a  wax-covered  cardboard  with  a 
translucent  plastic  overlay.  He  can  write 
on  the  overlay  with  a  stylus  or  even  a 
fingernail.  Lifting  the  overlay  erases  it, 
but,  of  course,  it  is  non-volatile  in  the 
event  of  power  failure. 

The  Magic  Slate  is  a  super  place  to 
record  the  numbers  of  new  messages  on 
a  PBBS  log-on  when  reading  the  first 
message  will  probably  scroll  the  other 
numbers  off  the  screen.  Similarly,  it's 
handy  for  recording  interesting  file 
names  for  sequential  down-loading  from 
the  PBBS.  Put  the  Magic  Slate  to  good 
use  will  prevent  load  the  channel  unnec- 
essarily with  repeated  message  listings 
and  directories! 


Sending  a  Message 

Most  packeteers  are  anxious  to  try  out 
this  function.  Sending  isn't  difficult,  but 
a  little  homework  with  the  computer  doc- 
umentation before  logging  on  can  go  a 
long  way;  before  logging  on,  one  must 
determine  how  to  send  Control  Z. 

The  common  control  to  end  and  save  a 
message  is  * 'Control  Z"  (z).  For  a  sim- 
ple-minded system  like  an  old 
Teletype™,  all  one  needs  to  do  is 
find  the  **Contror*  key,  hold  it 
down  while  hitting  the  z  Oower 
case  is  fine)  then  release  both.  The 
more  sophisticated  terminal  emu- 
lation programs,  however,  often 
assume  that  control  characters  are 
commands  for  them  and  not  to  be 
passed  to  the  TNC.  There  may  be 
a  *iead-in"  character  to  send 
first.  Some  boards  accept  /ex  as  an 
alternate  message  ending. 

To  send  a  message,  enter  s,  one  space, 
and  the  call  of  the  addressee,  at  the  com- 
mand prompt.  The  BBS  converts  lower-case 
entries  into  upper  case.  (The  board  accepts 
S  <  return  > ,  and  then  prompts  for  the  ad- 
dressee,  but  that's  doing  it  the  hard  way.) 
Then  a  prompt  for  the  ''title'*  of  the  mes- 
sage appears.  The  program  gives  up  to  80 
characters  for  the  title,  but  one  or  two 
short  words  will  usually  suffice.  If  the  ti- 
tle is  long,  it  causes  line- wrap  (use  an 
extra  Line)  every  time  somebody  lists  the 
messages. 

When  it  gets  the  <  return  >  at  the  end  of 
the  title,  the  PBBS  prompts  for  tlie  message 
text  and  gives  Ihe  number  that  it  is  assigning 
to  that  message.  Note  that  number  to  check 
the  message  after  entering  it. 

Be  aware  of  carriage  returns  when  typing 
the  message.  Most  users  have  40-,  64-,  or 
80-column  screens  (that's  the  number  of 
characters  displayed  in  a  full  line  of  text  or 
data).  If  the  typed  line  length  exceeds  the 
number  of  columns  on  the  reader's  screen, 
most  computers  insert  a  ''default"  carriage 
retum/line-feed  at  the  end  of  the  fine,  proba- 
bly splitting  a  word.  Some  machines  substi- 
tute the  return/line-feed  for  a  character  of 
text.  Of  course,  if  this  happens.  Murphy's 
Law  says  that  the  replaced  character  will  be 
the  third  digit  of  an  essential  and  unlisted 


phone  number. 
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When  done  with  ihe  message,  send  the 
all-important  Az  and  a  return,  and  wait,  A 
following  prompt  indicates  that  the  mes- 
sage has  been  closed  and  saved.  If  the  chan- 
nel isn't  busy,  check  the  message  by  send- 
ing an  R.  space,  and  the  message  number  to 
read  iL 

If  the  prompt  didn't  show,  assume  that  ihe 
CONTROL-Z  didn't  make  it  and  the  message 
hasn't  been  saved.  There  are  several  things 
that  may  have  happened.  If  s  possible  that  the 
terminal  program  went  off  into  the  weeds. 
Recovering  it  depends  on  the  user*s  particu- 
lar set-up.  If  only  the  computer  is  confused, 
unplug  the  cable  between  computer  and  TNC 
{so  as  not  to  inadvertently  disconnect  from 
the  PBBS).  then  reset  the  cojiiputer  and  reini- 
tialize the  terminal  program  (and,  of  course, 
replace  the  TNC  cable)  within  the 
three  or  four  juinutes  the  PBBS 
gives  you  before  it  times  out  and 
disconnects,  [f  the  CONTROL-Z  is 
successfully  sent  the  second  time 
around,  the  message  is  saved. 

This  isn't  gotxl  packet  form  and 
should  be  used  only  as  a  bst  resort, 
but  if  all  else  fails,  turn  off  the 
jSCt"Up:  radio,  TNC,  and  computer. 
Reinitialise  everything  and  let  the 
bulletin  board  '^timeout''  in  three 
or  four  minutes  and  reset  itself. 
Any  message  left  on  the  bulletin 
board,  however,  will  be  discarded 
and  gone. 

There* s  one  wrinkle  to  sending 
personal  messages  lo  a  recipient 
on  another  PBBS.  {Message  for- 
warding is  discussed  in  more  detail 
next  month).  If  possible,  provide 
the  call  of  the  recipient's  home 


call  and  message  number  of  the  station 
pulling  the  message  into  the  packet  system  as 
well  as  the  destination  town  and  two-letter 
state  abbreviation.  The  normal  NTS  message 
preamble  should  form  the  first  line  in  the 
message  body. 

SA  is  reserved  for  official  ARRL  Bulletins, 
SB  is  for  general  (noo-ARRL)  bulletins— 
AMSAT,  local  club  and  so  forth. 

Bulletins 

Bulletins  are  often  addressed  to  all.  Take 
care  to  not  use  all  too  readily.  The  title  can 
often  target  a  specific  group:  AMSAT, 
ARES,  etc. 

If  a  bulletin  announces  an  event  (meeting, 
hamfest,  exam  session,  or  the  like)  put  both 
the  location  and  the  date  in  the  title.  This 
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PBBS— the  board  is  private  propeny  and 
under  the  control  of  its  owner.  Most  PBBS 
operators,  however,  feel  an  obligation  to 
allow  and  encourage  discussions  or  debate  on 
a  w^ide  range  of  subjects  of  interest  to  their 
readers,  whether  they,  personally,  agree  or 
not. 

Unless  the  operator  of  a  particular  board 
has  said  otherwise,  feel  free  to  enter  bulletins 
or  messages  to  ALL  on  any  subject  as  long  as 
they  avoid  the  business  and  obscenity  prohi- 
bitions of  the  FCC  and  are  not  direct,  person- 
al attacks. 

Follow  these  guidelines  when  entering 
opinions  on  the  iocal  PBBS:  Keep  them  tight 
and  to  the  point— less  than,  say,  2000  charac- 
ters. Messages  longer  than  that  are  time-con- 
suming to  read,  even  through  just  one 
digipeater,  and  are  difficuU  to  for- 
ward. Try  also  to  use  an  honesdy 
descriptive  title.  Misleading  titles 
often  anger  and  alienate  people! 

Lastly,  pay  attention  to  the  pre- 
sentation.  If  it's  messy,  with  scat- 
tered thoughts,  misspellings  and 
poor  formatting,  its  briiliani  logic 
may  not  shine  through  and  you  will 
do  your  cause  a  disservice. 

One-Uners 


Figure  6.  NTS  text  message. 
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PBBS.  To  do  this,  after  entering  ^_^_^ 
the  addressee's  call,  add  a  space, 
then  an  **at*'  sign  #,  another 
space,  and  the  PBBS  call:  s  waivmz  @ 

WA 1  FtrB  or  SB  ALL  @  W0RLL 

Message  Categories 

There  are  several  modifiers  for  the  s  com- 
mand. (They  show  up  in  the  '"type"  column 
mentioned  earlier.) 

SP  sends  a  private  message.  This  is  not,  of 
course,  truly  private  since  the  message  is  sent 
over  a  public  channel,  and  the  PBBS  operator 
can  (and  may  well)  read  it.  The  L  command, 
however,  won't  list  it,  except  when  the  ad- 
dressee is  logged  on.  This  makes  the  L  listing 
for  others  shorter  and  more  useful,  and  no 
one  else  can  read  the  message  over  the  air.  If  a 
fncnd*s  call  appears  in  the  *'Mail  for"  bea- 
con,  but  not  in  the  message  list,  then  the 
message  was  marked  private. 

ST  is  used  for  formal  NTS  irafOc.  The 
actual  contents  of  the  address  and  '*at'"  fields 
for  NTS  messages  m  presently  in  a  state  of 
flux,  with  ^^NTS"  plus  the  ARRL  Section 
abbreviation  (eVg.,  NTSWMA),  five-digit 
zip  code,  telephone  area  code,  and  **NTS" 
plus  the  three-digit  postal  SCF  (the  first  three 
digit!^  of  the  zip)  all  being  used  in  various 
area.  Until  this  situation  settles,  determine 
and  follow  local  practice. 

The  title  of  the  message  should  contain  the 


Figure  7.  NT$  service  message. 

saves  ''over  the  air''  reading  time,  and  helps 
the  PBBS  operator  purge  stale  material. 
There's  little  as  frustrating  as  reading  an  invi- 
tation to  a  great  hamfest  that  took  place  last 
weekend! 

Don't  type  in  long  bulletins  to  all  on  the 
local  PBBS  on-line,  since  if  s  impossible  to 
ediL  Prepare  and  formal  the  message  with  a 
word  processor  (watching  for  carriage  re- 
turns and  other  details),  then  log  onto  the 
PBBS  and  send  the  message  as  an  ASCII  file 
transfer. 

Disable  any  error-checking,  such  as 
XModem  protocol,  that  the  modem  program 
might  like  to  use.  First,  the  PBBS  will  not 
handshake  with  a  telephone  protocol.  Sec- 
ond, it  isn't  necessary  because  packet  pro- 
vides its  own  error  checking.  Third,  even  if  it 
worked,  it  would  nearly  double  the  channel 
load  with  X Modem's  single-character  ACKs 
and  NAKs  that  would  have  to  be  made  into  a 
packet. 

Opmtons  and  Diatribes 

Bulletins  needn't  be  limited  to  announce- 
ments of  new  facilities  and  club  meetings. 
The  first  amendment  to  the  US  Constitution 
does  not  give  anyone  the  inalienable  right  to 
publish  their  views  on  someone  else's 


Sometimes  if  a  bulletin  to  all  or 
a  message  is  very  short,,  the  entire 
text  can  be  squeezed  into  the  40  or 
so  characters  for  thfe  title.  You 
wind  up  with  a  message  of  length  1 
(that  one  is  the  Az  that  ends  the 
message).  "MAPRA  Meeting 
Sunday f  or  the  like.  If  you  see 
one  of  these,  don*t  bother  "read- 
ing*' it  with  the  R  command.  It's  all 

in  the  ihle  in  the  message  list.  The 

oneTiner  is  also  a  way  of  leaving  a 

short  message  for  someone  who 

may  be  connecting  to  the  PBBS  over  a  diffi- 

cuU  path,  because  the  title  is  sent  prior  to  the 

first  prompt. 

The  ** message**  will  show  up  in  every  mes- 
sage listing  and  the  addressee  call  will  remain 
in  the  mail  beacon  until  it's  cither  read  by  the 
addressee  (with  the  R  command)  or  killed.  A 
one-liner  is  sent  the  same  as  any  other  mes- 
sage. Send  the  A  2  and  <return>  when  the 
board  prompts  you  for  the  text. 

Killl 

K  <NUMBKR>  Will  kill  message 
<number>.  Before  executing  a  K  instruc- 
tion, the  board  will  check  that  the  operator  is 
either  the  sender  or  the  addressee  of  that 
message.  If  not,  the  command  won't  work. 
Of  course  K  won't  work  if  the  message  is 
misaddresKed-KI('^eye")2JH  in  place  of 
Kl(*'one")ZJH,  for  example. 

There  are  several  modifiers  for  the  K  com- 
mand. KM  will  kill  messages,  KT  <  number > 
will  kill  NTS  traffic  and^  on  some  boards, 
generate  a  service  message  back  to  the 
sender,  giving  the  "killer's"  call  and  the 
date/lime  the  message  was  taken, 


Next  month:  Disk  files  and  mail  forwarding. 
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uniden 


***  Unldmn  CB  Radios    **it     ^ * #  UnSdmn Cordimmm Ph&nmm •  •  • 


ti$i$m§i$i$ 


(g)  The  UriidBn  Ime  of  CiMens  Barrd  Radio  transceivers  is 
Sitylai;]  to  compiiment  o1h@r  mobile  audio  equipment. 
Uniden  CB  radios  are  so  r^Habi^  that  (h9y  have  a  two 
year  limited  wmrranty.  Froni  the  feature  packed  PRO 
6lOEtot^e3tOE  handheld,  there  is  no  better  Cilizei^s 
Band  radio  On  the  mafkei  today, 

Pn03 30 E-SA  Unidan  40  Ch  f1  e n>oie  fnount  C B  1 1 09 ,95 
N I N  J  A-  SA  PR03 1  0  E  vvfth  rect^rgeatiio  bansfy  pac  <  $99.9& 
B^  1  p^  SA 1  2 V  AA  Ni-cwJ  battafv  'Of  Nifija  [sm  <rf  1 0}  S  20  95 
PCARATE-SA  Umd^n  40  chann«>  re^s<nie  radio  S69.9& 

PR0510XL-SA  Untdsn  40  channel  CB  Mobite  S49  95 

PROSZOXL^SA  Unittan  40  channel  CB  Mol>ii«  S59  95 

PR0540E-$A  Untaaf}  40  channel  CB  Mob^re  £1 1  9.95 

PR0640E*SAL/mdan  40 channel  SSBCSMobJIe  . .  SI  59  95 
PR0710E-SA  Umden  40  channel  CS  Base  .  ,.$11 9.96 
PROfl10E-SA  L/n/Qfen  40  Channel  SSBCBBag«        $179.95 


$12, 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  about  $12,000,000. 
To  celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  hfstory!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry...offer 
ends  July  31,  1988. 

iriti^MOMEYSAVmO  COUFOMir  *  • 

Get  special  ^viags  on  tti^  scanners 
fjstedin  this  Goupon.  This  coupon  must 
be  incfuded  wtth  your  ptBp^id  onler. 
OwJif  cartfs  persons^  checks  andguBft- 
tify  di&counts  are  0xciu<lwi  from  this 
offer  Offer  vatid  onty  on  prepaid  onfers 
msf  ted  difectiy  to  Commumpm  tions  flec- 
rronics tnc, PO  8ox  1045 - DepL  UNIZ 
Ann  A rbor,  Mtchiga n48}  06-  fOksU  S A 
Hifrry^ coupon  ejtpires  July  31 .  f988. 
C&upon  may  not  be  t/secf /n  can/uncfio/J 
with  any  other  offer  from  CEt.  Limit  one 
CO  y  po  n  pa  f  sea  nn  er  Add  S  7.00  for  ship- 
ping in  the  contirfental  USA. 

Regency  TS2SA2 $269.95 

Rag«ncyTS1-$A2 ,$199.95 

Regency  INF1-SA2 $139.95 

Regency  INP2-SA2 $1 59.95 

Regency  INF3-SA2 $119.95 

R«9ency  INF5-SA2  .....$109.95 
Bearcat  200XtT  SA2  ...$262.95 
8«arcat  100XLT'SA2  ...SI 89.95 
Bearcat  800XLT'SA2  ...S249.95 
B«ercat  210XLT*SA2  ...SI 77. 95 
Bearcat  70XLT  SA2 S1 54.95 

it  if  if  it  ¥ALU ABLE  coupoH  •••*     BeaTcat®  145XL-SA 


if  it  ir  Unldmn  Radmr  Dataciarmitirif 

Buy  the  finest  Uniden  radar  detectors  ffom  CEI  today. 

RD7-SA  Uni(^&n  vlsor  mouni  radar  deteclDr  $109.95 

RD9SA  UnniBn  "Pasapcrt"  iltB  radar  del  Victor, »,  SI  29,95 

RD9XU-SA  Urifdari  "mic/o"  sue  radar  detector $159  95 

R[>25SA  Unidsn  vijor  mouni  radar  dete^oi $5&  95 

ROSOO-SA  Uniden  viaor  moun\  radar  detector  , . .  $79  95 

NEW?  Bearcat®  200XLT-SA 

List  pnce  SS09.35/CE  price  $299.95 
iM-mmnd,  2QO  Chmnnmt  •  SOO  IfMz.  Hmn^tmtd 
SeereA  •  Limit  «  MoM  «  Prioriif  •  Loekoui 

Proqusncy  range,  ?fl-S4.  i  i8't74,  406-5 f^.  M>6-9S6  *tHt 
£KCiuaes&23  987^849  0125  mnd 868.9875-834  Of  25  MWt 

The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependabiUty. 
This  full  featured  umt  has  200  programmable 
channels  with  20  scanning  banks  and  1 2  band 
coverage.  If  yoii  want  a  very  similar  model  without 
the  800  MHz,  band  and  100  channels,  order  the 
BC 1 00XLT'SA3  for  only  SI 99.95.  Includes  antenna, 
carrying  case  with  belt  loop,  ni-cad  batterv  pack, 
AG  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat*  800XLT-SA 

List  price  S549.95/CE  price  $259,95;SPECIAL 
iSt-Bmndj  40  Chmnnmt  *  H^'erfmtml  memnnmr 
Pri€frity  control  •  Bmmr^H/M^mn  e  AC/ DC 

Bands:  29-54,  i  18-f74.  406-512.  806-9  f  2  ti4H2. 
The  Uniden  SOOXLT  recaivQs40channal9in  two  banks 
Scans  1 5  chartnala  per  second.  Size  9W  x  4V^"  %  1 2^/' 
If  you  do  not  r^eed  the  800  MHz_  band,  a  similar  ri^odel 
ca4>ied  the  BC  210XLT*SA  is  available  fof  Si  96.99. 


MEW!  Bearcats  760XLT-SA3 

List  price  S499,95/CE  price  S279,95/SRECJAL 
fM-Bmnd,  fOQ  Chmnnmi  e  CrrmimUmmm  e  AC/DC 

ff9Quencyrsnge; 29-54.  t  Tfl-T  74,  406-5  iZ  806-9S6  MHi. 
Exetud9i  823.98 r5-Q49.a  125  and  BGB  9875  894.0125  MHz. 

The  Bearcat  760 XLT  has  tOO  programmable  chan- 
neJs  organized  as  f4ve  channel  banks  for  easy  use, 
and  12  bands  of  coverage  including  the  800  MHz. 
band  The  Bearcni  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery-  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  tor  desk  top  use,  6- 
5/16"  Wx1*i  ■  H  x7%'  D.  Model  BC  5S0XLT-&Ais 
a  simitar  version  without  ihe  BOO  IAHl,  hand  for 
only  $219,95, 

SALE!  Regency®  TS2-SA 

List  price  S499.95/CE  price  $3a9.95/SPECIAL 
fM-Mmnd,  79  Chmnnml  e  Crymimllmmm  m  AC/i^C 

frmnmncy  range:  2^54,  n  0*  T  ?$.  406-$  12,  $08-950  MHz. 
The  R9ger}cyJS2  scanner  lets  you  monitor  Military, 
Space  Satellites,  Government,  Railroad, 
Justice  Department,  State  Department,  Fish  S 
Game,  Immigration,  Manne,  Policeand  Rre  Depart- 
ments^ Aeronautical  am  band,  Paramedics,  Am- 
ateur Radio,  plus  thousands  of  other  radio  fre- 
quencies most  scanners  can't  pick  up.  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan"*  so  you  wont  miss  any  of  the  action.  Model 
TS1  -SA  Is  a  35  channel  version  of  this  radio  without 
the  600  MHe.  band  and  costs  only  $239.95. 

Regency®  RH256B-SA 

List  price  $799  95/CE  price  $329.95/SPEClAL 
f  A  Chmnnml  e  2B  Wmtt  TrmnmcmivmF  e  PrI&riif 

The  Regency  RK256B  tsa  sixteen-channel  VHFiand 
mobiie  Iranscerver  destgned  to  cover  any  frequency 
between  150  to  162  MH;.  Since  this  radio  ta 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  16  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
Capabilities.  A  monitor  and  night/ day  swrtch  isalSO 
Standard  T?iis  transcefver  even  has  a  priority  func- 
tion. TheRH256  makes  an  ideal  rad^ofor  any  police 
or  N  re  depart  men!  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Waft  VHF  150-162 
MHz.  version  called  the  RH606B-$A  is  available 
for  $429.95-  A  UHF  1 5  watt,  1 0  channel  version  of 
this  radio  called  the  RU1 50B>SA  is  also  available 
and  covers  450-482  h/IHz.  but  the  cost  is  $41 9.95. 


List  priceSie9.95/C£  price  $96.95/SP£ClAL 
fiyBmndi  19  CHmnnmi  «  9to-erwmtml  eceniter 
Priorfiy  control  •  Wmmihmr  mmmteh  m  AC/UC 

Bands:  29-5<  f36-T7<  406-572  MHi. 
The  Bearcat  145XL  IS  a  16  cfiannet.  proorammabte 
scanner  covering  ien  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions. 

Bearcat®  175XL-SA 

Listprice$279.95/CEpric©$156.9S/SPECtAL 
ii-Bmnd,  f9  Chmnnml  e  Wmmihmr  Bmmrch 
Priority  con f rat  e  9mmrGh/Scmn  •  AC/OC 

Bands:  29-54.  ]  1 8*1  74,  406-512  MHz 
The  Bearcat  1 76X1  has  an  automatic  Sea  rcti  feature  to 
locate  new  trequenciea.  Fnonty,  lock  out,  delay  and 
scan  speed  are  aN  included. 

Regency^  Informant™  Scanners 

fmquency COifOr^ge: 35-54,  136-174  406-57  2  MHz 
The  new  Regency  Informant  scanners  cover  virtu* 
ally  all  the  star^dard  police,  fire,  emergency  and 
weather trequenciesu  These  special  scanners  are 
preprogrammed  by  state  in  the  units  memory.  Just 
PfCk  a  state  and  a  category.  The  Informant  does  the 
resL  All  Informant  radios  have  a  feature  called 
Turbo  Scan'  to  scan  up  to  40  channels  per  second. 
The  INF1-SA3  Is  ideal  for  truckers  and  is  only 
$1 79.95.  The  new  lf4F2-S^  isa  deluxe  model  and 
has  ham  radio,  a  weather  alert  and  other  exciting 
features  built  in  for  on iy  $219,95.  For  base  station 
use,  the  INF5-SA3  is  only  $129.95  and  for  those 
who  can  afford  the  best,  the  I NF3-SA3  at  $149-95,  is 
a  state-of-the-art,  receiver  that  spells  out  what 
service  you're  lisUnlng  to  such  as  Military,  Airphone, 
Paging,  State  Police,  Coast  Guard  or  Press. 

Regency*  HX1500-SA 

List  price  S369.95/CE  price  $179,95/SPECIAL 
fl'Bmnd,  55  Chmnnml  •  Mmndhmld/Potim^lm 
3mmr^h  m  L^ekQui  e  pr$arttf  •  Bmnk  9mimei 
mdmlH  ilquki  crfmtmi  dimpimr  •  EAROMMmmorf 

Dtrmet  Chmnnml Acommm  Fmmiurm  *  Bomndmimv 

Bands.  29-54,  Ji§-i3B.  f44i7i.  406-420.  440-5r2  UHt 

Scan  up  to  55  channels  at  the  same  time,  includes 
belt  cJip.  flexible  antenna  and  earphone. 


BC760XLT 

eOO  MHz. 
ffiobJle  scanner 

Only  $279.95 


A  major  consumer  magazine  did  a  comparison  study  on 
cordless  phones   The  check  points  mcJuded  clarity, 
effictency  and  pnce.  Umd^n  was  rated  be^i  buy, 
XE700- SA  Ufiidtn  Coriyiest  P^iorte  wim  spOAkst       S1 1 4,95 

***  MMtmndmd  Wmrrmntf  Pmgrmm  ititir 

If  you  pufchuo  «  SC«rtn«f.  CB^  rmA40^«c\or  or  cordless 
prions  fro^  toy  ftl6r«  in  m^  U.S.  or  C«nad»  wttfnr\  tti«  ^est  30 
days,  yov  qv\  gei  up  to  thr««  yean  of  extandsd  wafranty 
service ffomWArrttntech  Thiaaaivicfl'SulftrLafon  p-lan  tM»girH 
mttar  the  menufaclurfl/j  w^Franty  0Kpif«(  Warranlech  wili 
parfonn  aM  n«{:»f«ary  labor  and  will  not  charge  tor  return 
«liipt>i'rNO  ExtiandtiHd  warranties  are  non-i^ufidablfl  and  apply 
only  to  the  original  purchaser.  A  rwoyearextanded  warrant  on 
a  fnotjMe  or  baae  scannei-  is  S23-99  and  Itrree  years  kftS39.99. 
For  handheld  scannari,  2  yearv  is  S59,99  and  3  years  is 
$79-99  For  radar  detectors,  two  years  is  $29-99.  Far  CS 
radios,  2  years  la  $39  99  For  c<]rdle$3  phones,  3  year$  is 
$34.99-  Order  your  warranty  for  your  rnerchandlse  today. 

QTHSR  RADIOS  ANO  ACCMBBOmiEB 

H  n-25 1 0-  SA  Unid9n  25  Walt  1 0  m  at  er  H  a  m  rad  i  o , . ,  $2  39-9  5 

BC  55ML  SA  Bearcat  10  channel  5Cfinn«r ,  $11 4.95 

BC  70XLT'$A  B0Arcitf  20  channel  scanner  . .$169.95 

IVMWJBC&eOKLT  SAdaarca^  16  crhannel scanner  S9B  95 
MT5100  PLU&SA  ^epaniry  marine  transceiver  ..  SI  34  95 
irrSSOO  plus-  SA  R«ganry  marine transcawer ...  $  1 59.95 
^^090-SA  Ra^ency  45  Ch  $cann«r  ....,..*... ..S1 19  95 
ZSO-SA  Rvgancr^  ch  scanner  ..  CLOSEOUT  $129  95 
UCl02SA>lfrg«nErVHF2ch  1  W«tttrftn«ceivef  Si  17  95 
BPSS-SA  Regency  ie  amp  rag.  power  supply  S169  95 
MIAS40-SA  Drop'in  charyerfor  HXl  200 & HX 1  bOQ  SS4  95 
MAS! B-SA Wall  charQ«r  ror  HXl 500  scann«r  $1495 

M A55  a-  SA  Carrying  case  for  H  X 1 500  ^csnf^r  S 1 9-95 
lilA2 5 7  SA C tg a rette  lpgh!6 r co^d  f Of  H X 1  2/ 1  SOO  ,  ^  S 1 9  95 
MAS  1 7 'SA  N  H  Cad  DAH  ery  peel?  for  MX  1 000/ 1 200  . , ,  S34 -95 
B  P205  Mr  Cad  battery  pack  for  BC20<VBOl00XLT-  -  S49  95 
B-e-SA  1 .2  V  AA  H^^Cad  batteries  (set  of  eighty ....  SI  7.95 
FB-E-$A  Frequency  Directory  for  Eastern  U.SA  -  .  S14-95 
FB-W'SAFfaqyencyOlrectoryforWaaternU  S  A        S14-95 

ASO-SA  Aif  Scan  Diraciory * ,  S 1 4.95 

SRF-$A  Survival  RadFo  Frequency  Directory..,.. ^.S 14-95 
TSQ-SA' To s>  Sacra t"  Registry  of  U,S.  Govt,  freq,. . . ,  $1 4-95 

TIC-SA  Techniques  for  jntarcapting  Comm $1 4-95 

RRFSA  Railroad  frequency  directory Si  4.95 

EEC-5A  Embassy  $  E  9  pi  on  age  Communications  SI  4-95 
C )  E'S  A  C  overi  I  n  re  I  ligenct  E  led  Ea  vesdr  opp  m  g  .$14-95 
MFF'SA  Madwaal  Federal  Frequency  directory  . .  Si 4.95 
A60-SA  Magnet  mount  mobile  scanner  antenrui  . .  S35.95 

A70^SA  Base  station  icanner  antenna. S35  9& 

USA U M- BA  M»g  mount  VHF  ant  w/ l^catde  $3995 
USAK-SA  V  hole  mount  VHF  ant.  w/  17  cable  S35.95 
USAK45ChSA^  ho^mounlUHFarvLw/17  cab4e-  S3595 
Add  S3.00  shqjping  f  of  aJ  I  acc^ssorms  ordered  at  the  sarne  time^ 
Add  S7.00  a+^i<>c>ing  per  radio  and  S3.00  per  artefina^ 

BUY  WITH  CONFIDENCE 

To  gmi  ihm  fflafeef  dmtlrmry  from  CMi  of  any  scanner, 
send  or  phone  your  order  directly  to  otjr  Scanner 
Disirrbution  Ceni ar*  M ichigan  residents  ptease add 4% 
salens  tax  of  suppfy  your  tax  ID  number  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  wel^  rated  firms  at  a  1 0%  surcharge 
for  net  10  bHJing.  All  sales  are  subject  to  availability, 
acceptance  and  verification.  All  sales  on  accessories 
are  final.  Pricea,  terms  and  spec ifical  ions  are  subject  to 
change  without  notice.  All  prices  are  In  US  dollars.  Out 
of  stock  i t e  m  3  w H !  be  p laced  o n  backorder  a u  to m at ica  fly 
unless  CEi  is  inatructed  differently.  A  S5.00  additional 
handing  fee  will  be  charged  for  all  orders  ^ith  a 
merchandise  total  under  $50.00.  Shipmenta  are  F  O.B. 
GEI  wareNoMse  in  Ann  Arbor.  Michigan.  No  COD's^ 
Most  Etems  listed  have  a  manufacturer's  warranty  Free 
copies  of  warranties  on  these  products  are  available 
by  wnting  to  CCl  Nojvcertified  ctiecks  require  bank 
clearance  No!  responsible  for  typographical  eirors. 

Mall  order»  to;  Commuriications  Electron- 
ics7  Box  1045,  Ann  Artior.  Michigan  48106 
US.  A.  Add  $7,00  per  scanner  fofR.  PS./ U.P-S* 
gfound  stiippir>g  and  handling  in  the  cont  inental 
U.S.A.  For  Canada,  Puerto  Rico,  Hawaii,  Alaska, 
or  APO/FPO  delivery,  shipping  charges  are 
three  times  Continental  U.S.  rates.  If  you  have  a 
Discover,  Visa  or  Master  Card,  you  may  call  and 
place  a  credit  card  order.  Order  (oil-free  in  the 
U.S.  Dial  800- USA- SCAR  In  Canada,  order  toll- 
free  by  calling  800-221-3475.  FAX  anyttme, 
dial  31 3-971-6000.  If  you  are  outside  the  U.S. 
orin  Michigan  dEaJ  31 3-973-8888,  Order  today. 

Scanner  Distribution  Center"*  end  CEl  logos  are  trade- 
marks of  Comn^iunications  Electronics  Inc, 

AD  i0&0386  SA2 

Copy  rl  g  ht  c»  1 068  Com  m  u  n  I  cptton  ■  E I  e^tron  ic  >  I  nc. 

For  credit  card  orders  call 

1-800- USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Cansumer  Products  Di¥ision 

P.O  Box  1045  n  Ann  Arbor.  Michigan  48106^1045  US, A. 
For  orders  call  31 3'973^6868  or  FAX  31 3-971  -6000 

CIRCLE  121  ON  READER  SERVICE  CARD 


73  Review 


if  J  Pete  Puiman  KT2B 


litiinb«r  5  on  your  Feedback  card 

ICOM  America,  inc. 

2380  116th  Ave.  NE 

BellevueWA  98004 

Price  GJass:S1 400 


ICOM  IC-375A  220-MHz 

Multimode  Transceiver 


It's  finally  happened.  All 
diehard  220  enthusiasts  can 
now  rejoice  and  revel  in  ICOM's 
latest  entry  into  the  VHF/UHF 
multimcMJe  market:  The  IC-375A 
transceiver.  It's  made  exclusive* 
ly  for  the  North  American  ama- 
teur market, 

Similar  in  design  and  operation 
to  the  IC-275  and  IC-475,  this 
radio  offers  a  wealth  of  features 
for  everyone,  from  the  casual  FM 
operator  to  hard-core  packe- 
leers.  Considering  this  is  the  first 
time  any  company  has  manufac- 
tured such  a  transceiver,  one  has 
to  be  impressed  with  the  sophisti- 
cation of  the  design. 

Overview 

Figure  1  shows  the  front  panel. 
Note  the  virtually  identical  copy 
of  Its  sister  transceivers  for  2m 
and  70cm.  The  bright,  backlit  am- 
ber LCO  display  jumps  out, 
showing  frequency,  VFOt  memo- 
ry channel,  RIT»  tone  squelch, 
dupiex  offset,  and  mode.  The  fre- 
quency selection  dial  sits  be- 
neath the  display,  and  has  silky- 
smooth  operation  over  a  variety 
of  tuning  increments. 

Modes 

The  375  has  four  modes:  FM, 
LSB.  USB  end  CW,  Pushing  the  CW  mode 
switch  again  enables  the  optional  CW  filter 
(500  Hz),  which  the  operator  can  use  in  con- 
junction with  the  Passband  Tuning  (PBT)  and 
Notch  controls  for  enhanced  selectivity.  Provi- 
sion is  made  to  switch  a  tower-mounled 
preamplifrer  from  the  front  panel  (maximym 
power:  100  watts)  as  well  as  to  enable  a  built- 
in  speech  compressor.  There  are  also  two 
speeds  of  AGC  selection. 

The  user  can  select  sub-tone  frequencies 
on  both  receive  and  transmit,  and  store  any 
combination  of  offsets,  suMones,  modes  and 
frequencies  in  99  seperate  memory  chan- 
nels— more  than  adequate  for  everyday  use. 
Two  priority  channels  are  also  available  which 
store  similar  daia. 

HIT  (Receiver  Incremental  Tuning)  is  stan- 
dard and  permfts  a  shift  of  up  to  9.9  kHz  either 


The  iCOM  fC-375  220-MHz  munimode  transceiver. 

side  of  the  displayed  frequency.  The  RIT  can 
be  cleared  to  zero  offset  at  the  touch  of  a 
button.  This  feature  works  in  all  modes, 
including  FM. 


*'• .  .  the  user  can  adjust 
the  tone  of  his  transmitted 

audio  and  set  the  degree 

of  compression  in  the 

speech  processor. " 


Additional  controls  set  up  the  microphone 
gain  (not  deviation),  RF  output  power, 


RF  gain,  CW  keying  delay,  meter 
display,  and  AF  tone  quality  from 
the  built-in  speaker.  The  AF  gain 
and  squelch  controls  are  located 
to  the  right  of  the  display  meter, 
dlrectfy  below  the  main  power 
switch,  in  order  not  to  confuse 
them  with  any  other  controls. 

Several  scan  rates  are  avail- 
able. The  standard  band  scan  is 
incorporated,  along  with  pro- 
grammable range  scanning,  se- 
lectable mode  scanning  through 
memories,  and  general  purpose 
memory  scanning  A  skip  button 
allows  the  operator  to  lock  out 
undesired  channels  when  in 
scan  mode.  Whan  using  the 
programmable  scan  function, 
transmitting  or  touching  the 
main  tuning  dial  erases  the  pre- 
programmed band  limits. 

As  on  all  new  ICOM  muftimod- 
es.  the  375  has  full  break-in  key- 
ing (QSK).  Current  activity  levels 
are  presently  too  low  for  QSK  to 
be  really  useful  now.  In  many 
cases  also,  full  break-in  keying 
isn't  usabfe  due  to  sequenced 
switching  of  amplifiers  and  exter- 
nal preamplifiers.  The  optional 
AG-30  mast-mounted  preamplifi- 
er won't  function  when  full  QSK  is 
selected  either.  Semi  break-in  is 
also  available  with  the  drop-out 
delay  set  from  the  front  panel.  Note  that  no 
VOX  operation  is  available— none  of  the  new 
75  series  transceivers  offer  it. 

The  DATA  switch  on  the  275  and  475  is  also 
available  here.  ICOM  claims  a  switching  time 
of  less  than  5  milliseconds,  which  should  be 
ideal  for  packet  operation,  Packeteers  will  not 
be  able  to  use  an  external  amplifier  or  pream- 
plifier, however,  due  to  this  rapid  switch  time. 
The  IC-375  also  runs  AMTOR,  conventional 
AFSK  RTTY.  and  SSTV. 

A  small  insert  wrih  the  IG-375A  tells  of  the 
availability  of  the  ICOM  CIS  {Communication 
Interface  System),  permitting  control;  of  these 
radios  through  a  personal  computer  and  RS* 
232  port.  Such  control  permits  displaying  and 
operating  the  frequency,  mode,  memory  se* 
tection  and  scanning  functions,  among  oth- 
ers. ICOM  doesn*t  say,  however,  what 
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software  ts  available  to  do  the  job.  so  look  for  it 
in  the  next  tew  months. 

The  rear  panel  aiso  has  many  controls.  In 
addition  to  the  CW  keying  speed,  the  user  can 
adjust  the  tone  of  his  Iransmitted  audio  (bril- 
liant!) and  set  Ihe  degree  of  compression  in 
the  speech  processor.  The  remote  connection 
for  the  RS-232  interface  is  here,  as  well  as  two 
accessory  jacks  for  the  ICOM  AQS  automatic 
squelch  system  and  ALCoontrot/exlernal  key- 
ing/receiver  output. 

Tfie  operator  can  also  monitor  hjs  SWR  via 
a  three-way  switch  on  [he  rear  panel  as  well  as 
power  output.  Connections  for  a  CW  key  and 
external  speaker  are  found  here  using  2.5mm 
mmiplugs^  and  the  CW  srdetone  level  is 
access ibte  here.  The  antenna  connector  of 
choice  is  the  SO-239  '^UHF"  socket,  which  is 
pretty  much  standard  on  220  equipment.  At- 
though  the  1C-375A  comes  wilh  a  buill-in  AC 
supply,  the  user  can  also  access  the  13.8  volt 
input  directly  for  portable  use  with  Ehe  sup- 
plied DC  power  cable. 

Observations 

I've  had  the  tC-375  In  my  station  for  quite  a 
few  months  now,  and  gave  it  a  fairty  hard  run 
during  the  September  VHF  QSO  Party,  Over 
50  stations  ware  worked  from  this  location 
using  the  IC-375A,  a  Mirage  C1012  amplifier, 
and  a  single  Cushcra^  220  6oomef  at  60  feet. 
Most  of  my  operation  was  on  SSB  and  CW 
(1  use  primarily  an  IC-37  for  FM  work),  and  the 
transceiver  performed  flawlessly  the  entire 
weekend.  I  had  to  stop  operating  and  switch 
feedlines  on  220  halfway  through  the  contest 
due  to  an  extremely  high  SWR  condition  that 


apparently  made     ■  difference  to  the  3 75 A. 

CW  was  the  majn  mode  that  weekend  due 
to  the  generally  terrible  conditions  and  weak 
signals,  I  preferred  the  semi  break-In  mode 
and  use  a  special  eight-pin  DIN  to  RCA  plug 
cable  to  switch  the  Ci0i2.  The  375A,  by  the 


'The  front-end 

performance  of 

this  particular  unit .  .  Js 

not  on  a  par  with  the 
iC'275AandiC'475A/' 


way,  keys  an  external  amplifier  by  pulling  it  to 
ground,  which  is  faidy  standard  practice.  The 
eight-pin  plug  is  similar  to  the  one  used  by 
Kenwood,  Since  there  was  no  available  AG-SO 
preamplifier,  I  used  the  preamplifier  in  the 
Mimge  with  minimal  results.  The  front-end 
sensitivity  of  the  375A  is  such  that  a  preamp 
fsn't  needed  most  of  the  lime.  However, 
the  S-meter  is  just  as  "dead"  as  on  the  275 
and  475*  as  the  reader  will  soon  see  in  the 
lest  data. 

In  practice,  I  set  the  AF  Tone  control  at 
about  1 0  o'cJock  to  eliminate  a  high -frequency 
hiss  present  with  no  signals  and  the  squelch 
open.  The  speech  compressor  didn*t  seem  to 
make  much  difference  on  distant  contacts.  It 
took  as  many  tries  to  work  weak  stations  with 
compression  on  as  it  did  with  compression  off. 


Specification 

Frequency  Coverage:    Transmit: 


Claimed 


Measured 


216-236  MHz        216.00-236.00  MHz 


Output  Power 


» 


Receive: 

220.100    High 
Low 

223.50      High 
Low 


same 


same 


Receiver  Sensitivity: 
USe/LSB/CW 


FM 


10  dBS/N#  220,100 
10  dBS/N@  223.50 

lOdBS/N 


Signal  for  "^SS"  reading 

1-dB  compressiDn/oulput 

Conversion  Gain,  First 
RF  Amp/Mixer 

Selectivity,  SSB/CW 


Selectrvi^,  FM 


25  watts 

28  watts 

2.5  watts 

2.5  watts 

25  watts 

26  watts 

2.5  watts 

2.5  watts 

<  ,28  u V 

.2uV 

<  .28  uV 

.2uV 

<.18MVfor 

.2  mV  for 

12dBSINAD 

12dBSINA0 

n/a 

3.5  pV 

n/a 

-9de 

n/a 


IddB 


2.3  kHz/6  dB 

n/a 

4  0  kHz/'60  dB 

n/a 

15kHz/6dB 

as  claimed 

30  KHzieO  dB 

as  claimed 

■I 


The  RIT  control  is  a  real  help  on  220.  especial- 
ly with  all  the  older  stations  that  drift  out  of  the 
passband. 

I  used  the  Programnr^able  Scan  to  set  up 
limits  of  220.080-220.150  MHz  so  that  the 
radio  was  always  seeking  out  new  stations 
while  I  was  on  other  bands.  Most  o!  the  activity 
on  220  SSB  or  CW  occurs  during  the  activity 
hours  at  OBOOZ  and  2000Z  with  the  band  fairly 
qutet  olhenvise.  Usmg  this  scan  feature  al- 
lows the  contester  to  keep  an  extra  ''ear"  on 
the  band  in  case  of  an  opening  or  a  new  grid 
square. 

Received  signal  reports  were  favorable  re- 
garding the  cnspness  of  the  audio  as  well  as 
clarity.  Based  on  these  reports,  1  sat  the  mic 
GAIN  control  at  12  o'clock  and  left  it  there  per- 
manently. The  supplied  microphone  is  the 
ICOM  HM-12  scanning  type,  allowing  remote 
up/down  selection  of  frequency.  Serious 
contesters  may  wish  to  go  with  the  optionat 
SM-6  base  station  microphone  and  a 
footswitch.  leaving  the  hands  free  for  logging 
and  tuning.  (ICOM  also  makes  the  SM-10 
microphone  with  a  graphic  equalizer  and 
speech  compressor.) 

Perf  orma  nee 

The  following  measurements  were  taken 
with  an  HP608F  generator.  Boonton  92  miHi- 
voltmeter  and  Bird  43  wattmeter.  Power 
source  was  the  internal  AG  supply.  Take  note, 
however,  of  two  points. 

•The  IC-375A  transmits  across  the  entire 
specified  range,  but  power  output  falls  off 
significantly  outside  220-225  MHz. 

•Receiver  compression  point  was  signifi- 
cantly lower  than  on  similar  IC-275A  and 
IC-475A  models.  See  the  sidebar, 

Conclusions 

The  IC-375A  represents  a  significant  step 
forward  in  220  MHz  technology.  There  is  no 
other  comparable  product  that  exists  today, 
ICOM  has  built  every  possible  feature  into  this 
transceiver  to  cover  the  wide  range  of  opera- 
tions and  modes  on  220  MHz.  Us  output  power 
is  sufficient  to  drive  both  solid-state  and 
ground-grid  tube  amplifiers,  such  as  the  3877 
and  3CX800,  to  near  the  legal  limit. 

The  front-end  performance  of  this  particular 
unit,  however,  is  not  on  a  par  with  the  IC-275A 
and  IC-475A,  U  took  considerably  less  signal 
lo  drive  the  front  Bnd  Into  compression,  and 
this  might  mean  some  noticeable  intermod 
products  durmg  contest  operation,  or  when 
strong  adjacent  channel  signals  are  present 
such  as  television  channels  12  or  13. 

I  noticed  a  slight  amount  of  AGO  "pump- 
ing*' during  contest  operation  when  other 
strong  signals  were  present,  but  if  didn't  de- 
grade front-end  sensitivity  that  much.  The  ex- 
ternal preamp  might  make  this  situation  worse 
depending  on  its  particular  compression  char- 
acteristics. Indeed,  switching  my  external 
JFET  preamp  inline  during  crowded  band 
conditions  did  just  that. 

Still,  for  the  serious  UHF  operator,  the 
1C-375A  is  a  great  way  to  go  for  multinrode 
operations.  The  overall  design  and  perform- 
ance combined  with  ease  of  operation  makes 
this  an  excellent  choice  of  transceiver. 


I 
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HF  Equipmeni 

IC-761  HFxcvr/SWrcvr/ps/AT...... 

HH'36  Scanning  hand  microphone 
SP-20  Ext,  speaker  w/audio  filter ., 

FL-101  250  Hz  1st  IF  CW  filter 

FL-53A  250  Hz  2nd  IF  CW  filler..., 
PL- 102  6  hHz  AM  filter . . . . 
EX-310  Voice  synthesizer.. 


m     I    rf    ■    +    fl 


Regular  SALF 
2699.00  2369 
4700 

149  00  139^5 
73,50 

1 15  00  109*5 
59.00 
59.00 


■"^■'"i^'r-^" 

*»           -A  .          ir^ 

W        lfR9      ZSPP     Wt^     witk              '2 

•j^PtS.  J 


352?    3^    ^ 


; 


IC-7S1A  9  band  )ccvr/.l-30  MHz  rcvr  1699.00  1449 


PS-35  Interna!  power  suppiy 

FL-32A  500  H2CW  filter  (1st  !f).. 
FL-63A  250  H2CW  filter  (ht  If).. 
FL-52A  500  Hz  CW  filter  (2nd  IF). 
F1-53A  250  Hz  CW  (liter  [2nd  IF) . 
Fl-33  AM  filter., 
FL-70  2  8  kHz  wide  SSB  filter 


■     Al'ilriltl-fci 


-%,»'«*«■  1 


RC-10  Externa!  frequency  controller     49.00 


lC-735  HF  transceiver/SW  rcvr/mic   1099.00  959*^ 
PS-55  External  power  supply .......   219.00  199^^ 

AT-150  Automatic  antenna  tuner...   445.00  389^^ 

FL-32A  500  Hz  CW  filter., 69,00 

EX-243  Electronic  keyer  unit 6450 

UT-30  Toneencoder 18.50 

Other  Accessories  Regular  SALE 

iC'2KL  I60-15m  solid  state  amp  w/ps  1999.00  1699 

PS-15  20A  external  power  supply 175.00  159^^ 

PS'30  Systems  p/s  w/cord,  6-pin  plug  349.00  319^^ 

MB  Mobile  mount,  735/751A/761A...  25.99 

SP'3  Ext&rnal  speaker 65,00 

SP-7  Small  external  speaker 51.99 

CR-S4  High  stab.  ref.  xtal  for  751A 79,00 

PP-1  Speaker/ patch. .-,,.,.,..  179.00 164*^ 

SM-6  Desk  microphone 47.95 

SM-8  Desk  miC' two  cables,  Scan.....  S9,00 

SM40  Compressor /graph  EQ,  8  pin  mic  149,00  !39^^ 

AM 00  lOOWe-band  auto,  antenna  tuner  445.00  389« 

AT- 500  500W9-band  auto,  antenna  tuner  589.00  519'^ 

AH-2  3-hand  tuner  w/mount  &  whip  659.00  5895^ 

AH -2 A  Antenna  tuner  system,  only,,..  519.00  44 9^^ 

GC-5  World  clock. 9L95   B9^^ 

VHF/UHf  base  miik't-modes         Regular  SALE 
IC-275A  25W  2m  FM/SSB/CW  w/ps  1299.00  1149 

iC'275H  lOOW  2m  FM/SSB/CW .1399.00  1229 

IC-375A  25W  220  FM/SSB/CW 1399.00  1229 

1C-475A  25W  440  FM/SSB/CW  w/ps  1399.00  1249 


ICOM 


IC475H  75W  440  FM/SSB/CW 1599,00  1429 

iC'^575A  25W  6  +  10m  xcvr  w/ps     1399,00  1249 


219.00  199^^ 

69.00 

59.00 

115.00  109*^ 
115  00109"  ' 

49.00 

59,00 


IC-47iH'  75W  430  450  ...  C LOS EOUT  1399.00  989'^ 
PS-35  Internal  power  supply  .,,,...  219.00  199^^ 
AG-35'  Mast  mounted  preamplifier     99.75 


^AG^35  $995  with  IC-471H  Purchase 


Of  her  accessories  for  IC'471H 

SH-6  Desk  microphone 

EX-310  Voice  synthesizer ...... 

TS-32  CommSpec  encode/decoder. 
UM5  Encoder/decoder  interface 
UM5S  UT-15SW/TS-32  installed.. 
VHF  mobile  muki-mode 


47.95 
59,00 
5995 
34,00 
96.00 
Regular  SALE 


tC^290H  25W2mSSB/FM     Closeout  639.00  549*^ 


VHF/UHF/1.2  GHi  FM 
IC-27A  25w  2m  FM/ITP  mic   Closeout 
IC-27H  45w  2m  FM/nP  mic   Closeout 
IC-37A  25w  220  FM/TTP  mic  Closeoyt 
IC-47A  25w  440  FM/TTP  mic  Closeout 

PS-45  Compact  SA  power  supply  .„ 

UM6/EK-38S  Voice  synthesizer ,.. 

SP-10  Slim-line  external  speaker ... 

IC-28A  25W2m  FM,  regular  mic 

IC'28A  25W  2m  FM,  TTP  mjc 

IC-28H  45W2mFM,nPmic 

1C-38A  25W  220  FM,  regular  mic  ..,., 

IC'38A  25W  220  FM  JTP  mic 

IC-48A  25W  440-450  FM,  regular  mic 
IC-48A  25W440  450FM,TTPniic..., 

HNI-14  Extra  TTP  microphone 

UT-28  Digital  code  squetcli 

UT-29  Tone  sq uelch  decoder 

HM'lS  Speaker/microphone 

IC-900A  Transceiver  controller. . ,,,... 

UX'19A  10m  low  band  unit 

UX-29A  2m  25W  band  unit..,,,.... 

UX'29H  2m  45 W  band  unit 

UX-39A  220MHz  25W  band  uniL... 

UX49A  440MH2  25W  band  unit.... 

UX-59A  6m  lOW  unit 

UX-129A  l,2GHz  low  band  Linit... 
IC-32O0A  25W2m/440FMw/TTP.„. 

UT-23  Voice  synthesizer 

AH-32  2m/440  Dual  Band  antenna  .„ 

AHB'32  Trunk-lip  mount , 

Larsen  PO-K  Roof  mount.. 

Larseo  PO-TLM  Trunk  lip  mount.... 

Larsen  PO-MM  Magnetic  mount.... 
IC4200A  low  L2GHzFM  Mobile..... 
tC-1271A  low  1.2GH7  SSB/CW  Base 

AG-1200  Mast  mounted  preamplifier 

PS-25  Internal  power  supply 

EX-310  Voice  synthesizer.... 

TV4200  ATV  interface  unit.. 

UT-15S  CTCSS  encoder/decoder ... 
RP-1210  L2GHZ  lOW  99  ch  FM  xcvr 
fiP-2210  220MHr25W  repeater,...,. 
RP'3O10  440MHz  lOW  FM  repeater... 


+    I    W    »   ^P     q' 


•f    I    «■    4    # 


Regular  SALE 
429.00  349^^ 
459  00  399^^ 
499,00  399^^ 
549.00  469'^ 
145.00  134»5 

34,99 

35  99 

429  00  349*^ 
469.00  409*^ 
499,00  439" 
459.00  369^^ 
489.00  429^^ 
459,00  369^^ 
509,00  449^^ 

59,00 

39,50 

46,00 

34.00 

639.00  569^^ 

299,00  269^^ 

299,00  269^^ 

349  00  319*^ 
349.00  319^5 

349.00  319^^ 
349.00  319'^ 
549.00  499^^ 
695.00  579^^ 

34.99 

39.00 

35.00 

20,00 

2200 

22,00 

699,00  629« 
1269.00  1129 
105.00 
125.00  114*^ 

59,00 
139,00  129»^ 

96,00 
1529.00  1349 
1499.00  1329 
1299.00  1149 


(MasterCard 


VtSA 


■kJ^^^J^>m^"l: 


Hand-heids  Regi;lar 

IC'2A  2-meter3„,...,.  289.00 
IC-2AT  with  TTP.......  319.00 

IC-3AT  220  MHz,  TTP  349  00 
IC-4AT  440  MHz,  TTP  349,00 
IC-02AT/High  Power  409,00 
IC-03AT  for  220  MHz  449.00 
IC-04AT  for  440  MHz  449.00 
IC-U2AT  for2mw/TTP  329  00 
IC-U4AT  440 MHz.  TTP  369,00 


SALE 

27915 
29995 

299^^ 
349*^ 
389" 
389'^ 
289*5 
329'^ 


IC-U2A  tof  2m  w/o  HP 
Reg,  $299  -  Closeoul  $259^5 


Accessories  for  micros  ^  CALL 

Aircraft  bund  h^ndhf^ld^  Regular  SALE 

IC-I2AT  IW  l2GHz  FM  HT/batt/cgr/nP  473,00  419" 

A'2  5W  PEP  synth.  aircraft  HT 525,00  479^* 

A-20  Synth,  aircraft  HT  w/VOR.....u..  625.00  569^^ 
Accessories  for  all  except  micros  Regular 

BP-7  425rT)afi/13.2V  Nicad  Pak  -  use  60-35  79,00 
BP-8  800mah/8.4V  Nicad  Pak  ■  use  BC-35.,.  79.00 
BC-35  Drop  in  desk  charger  for  all  batteries   79.00 

BC-16U  Wall  cfiarger  for  BP7/BP8 21.25 

LC-11  Vjnyl  case  for  DIx  using  BP-3.. ..........    20,50 

LC-14  Vinyl  case  for  Dlx  using  BP-7/8  ........    20,50 

LC-02AT  Leather  case  for  DIx  models  w/BP-7/8  54.50 
Ace essoh cs  for  / C  a f  1  d  / C- O  series  Regular 

BP-2  425mah/7.2V  Nicad  Pak  use  BC35..»  49,00 
BP'3  Extra  Std.  250  mah/8,4V  fJicad  Pak  ....    39,50 

8P-4  Alkaline  battery  case 16.00 

BP-S  425mah/10.aV  Nicad  Pak  ■  use  BC35  65,00 
CA-5  5/8  wave  tefescppmg  2m  antenna  ......    19.95 

FA-2  Extra  2m  flexible  antenna  , 12,00 

CP-1  Cjg.  lighter  plug/cord  for  BP3 Of  Oix.,,,    13,65 

CP-IO  Battery  separation  cable  w/cfip 22,50 

DC-1  DC  operation  pak  for  standard  models   24.50 

MB-16D  Mobile  mtg.bkt  for  all  HTs..,,., 2599 

LC-2AT  Leather  case  for  standard  models 54.50 

RB-1  Vinyl  waterproof  radio  bag ...,    35.95 

HH-SS  Handheld  shoulder  strap 16.95 

HM'9  Speaker  microphone............... 47,00 

HS-10  Boom  microphone/headset 24.50 

HS-IOSA  Vox  unit  for  HS40  &  Deluxe  only    24.50 

HS40SB  PHunitforHSlO 24,50 

ML-l  2m  2,3wm/I0w  out  amplifier...., SALE  99.95 
SS-32M  Commspec  32 +one  encoder ..,.,....,    29  95 


Rexeivers 

R-71A  lOOkHz  to  30MHz  receiver 

RC'll  Infrared  remote  controller.... 

FL-32;;  530  Hz  CW  filter... 

FL-63A  250  Hz  CWfi^ter(i  St  IF).... 

FL-44A  SSe  tnter  (2Tid  IF) 

t X- 1 3 /  r m  u n n. , . H . * i> i"*i;^i:*ii*iiitii . 
EX-310  Voice  synthesizer ............ 

CR-G4  High  stability  osciltator  xtal 
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All  Prices  in  this  list  are  subject  to  change  without  notice. 
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UoSATs:  The  British  Connection  Part  2 


University  of  Surrey's  Contributions  to  Hamsats 


by  Robert  J.  Diersing  N5AHD 


Whole-orbit  Telemetry  Format 

In  late  1985  and  early  1986.  both  UoSAT 
spacecraft  began  to  operate  under  the  control 
of  3  diary  program  stored  in  the  on-board 
computer  (OBC).  This  control  program  al- 
lowed  much  more  flexibility  in  scheduling 
the  activities  of  the  OBC  and  data  types  trans- 
mitted on  the  downlinks.  Consequently, 
whole-orbit  telemetry  surveys  are  transmit- 
ted  very  frequently  from  both  spacecraft.  The 
increased  frequency  of  transmissions  of 
whole-orbit  data  (WOD)  make  it  more  desir- 
able to  be  able  to  decode  and  analyze  this 
data.  The  amaieur  satel  1  ite  enthusiast  can  thus 
observe  the  measurements  made  by  onboard 
sensors  when  the  spacecraft  is  not  within 
range  of  his  or  her  ground  station.  It  is  impor- 
tant to  understand  that  the  whole-orbii  data  is 
merely  an  exiraciion  from  the  standard 
telemetry  channels  that  has  been  scored  in  the 
OBC  memory. 

The  amount  of  OBC  memory  available  for 
data  storage  is  about  8K  for  UoSAT- 1  and 
32K  for  UoSAT-2.  The  duration  of  the  sur- 
vey is  under  control  of  the  OBC  as  loaded  by 
the  UoS  command  station.  If  whole-orbit  data 
is  transmitted,  the  status  message  transmitted 
by  the  command  diary  will  give  the  date 
and  time  of  collection  and  the  channels  in- 
cluded in  the  survey.  Note  thai  UoSAT- 1  and 
UoSAT-2  computer  status  messages  shown 
in  Figures  lA  and  2 A  include  data  related  to 
whole-orbit  data  collection.  They  show  the 
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lime  WOD  collection  began  and  what  chan- 
nels are  included.  Typical  wholc-orbh  data 
from  UoSAT- 1  and  UoS  AT- 2  can  be  found  in 
Figures  IB  and  2B,  respectively. 

WOD  Header  Lines 

There  are  some  important  observations  to 
make  about  WOD  surveys.  First,  each  line 
consists  of  a  four-digit  line  serial  number 
followed  by  from  one  to  eight  three-digit 
telemetry  channel  values  and  a  two-digit 
checksum.  The  only  exception  is  the  first 
line,  serial  number  OOOOh.  In  this  line  the 
telemetry  channel  value  position.s  contain  the 
channel  numbers  of  the  channels  included  in 
the  survey.  An  inspection  of  the  UoSAT-2 
sample  will  veriiy  this.  Spaces  have  been 
inserted  for  readability. 

0000  011037  038  039  02 

It  should  be  noted  that  the  channel  numbers 
also  appear  in  the  status  message.  However, 
the  date  and  time  of  collection  can  only  be 
pbtained  from  the  status  message  and  is  not 
contained  in  the  survey  data  itself. 

The  time  span  between  successive  lines  is 
determined  by  multiplying  the  line  serial 
number  increment  by  the  time  required  to 
digitize  and  transmit  a  standard  telemetry 
frame  at  the  current  downlink  data  rate.  Con- 
sidering the  usual  downlink  data  rate  of  1200 
bauds,  the  digitize-and-transmit  time  for 
UoSAT- i  is  5.28  seconds,  and  for  UoSAT-2, 
it  is  4.84  seconds.  Thus,  the  time  between 
lines  0008h  and  001  Oh  in  the  UoSAT-l  exam- 
ple is  (OOiOh  -  0008h)  X  5.28 and (OOlOh  - 
0008h)  X  4,84  for  the  same  lines  in  fhe 
UoSAT-2  example.  The  duration  of  a  WOD 
survey  can  thus  be  determined  by  multiplying 
the  highest  line  serial  number  by  the  same 
factors  of  5.28  and  4.84.  Various  maximum 
line  serial  numbers  recently  observed  are 
shown  in  Table  L  Both  the  time  be- 
tween measurements 
(lines)  and  the  dura- 
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tion  must,  of  course,  be  considered  by  any 
program  that  will  plo£  the  data. 

Interleaved  Transmission  Scheme 

The  examples  in  Figures  IB  and  2B  were 
only  short  extractions  from  an  actual  WOD 
survey.  Their  intetit  was  to  show  the  general 
format  for  WOD.  A  typical  survey  from 
UoSAT- 1  might  consist  of  lines  OOOOh 
through  04C8h  while  one  from  UoSAT-2 
could  have  lines  CKTOh  through  OFDSh.  The 
larger  number  of  lines  from  UoSAT-2  is  a 
result  of  the  larger  amount  of  memory  avail- 
able in  which  to  store  the  survey.  In  actual 
practice,  however,  multiple  sets  of  lines  are 
transmitted  as  shown  in  Figure  3. 

The  data  set  with  serial  numbers  000  Ih 
through  0FD9h  is  transmitted  following  the 
data  set  with  serial  numbers  OOOOh  through 
OFDSh.  There  may  also  be  a  0002h  through 
OFDAh  set.  The  previous  discussion  of  time 
between  measurements  still  holds;  i.e.,  the 
time  between  lines  OOOSh  and  0009h  is  4.84 
seconds  since  the  difference  between  serial 
numbers  is  one.  The  data  is  dow^nl inked  in 
this  interleaved  fashion  so  that  burst  errors 
during  downlink  reception  can  be  repaired 
with  the  following  set  of  ''nearby*'  data 
points.  This  feature  is  particularly  useful 
when  observing  the  WOD  in  real  lime  as  the 
UoS  command  station  does. 

Checksum  Vulidation 

In  order  to  verify  the  checksum,  each  pair 
of  ASCII  characters  is  taken  as  a  hex  byte 
value  and  summed.  Using  modulus  256  arith- 
nietic,  the  summation  should  produce  a  con- 
stant result.  In  the  case  of  UoSAT- 1  whole 
orbit  telemetry,  the  constant  value  is  A  Ah, 
which  is  170  decimal.  For  UoSAT'2  the  val- 
ue is  BBh,  which  is  187  decimaL  An  example 
of  the  checksum  validation  procedure  fol- 
lows. It  was  taken  from  the  UoSAT  Space- 
craft Data  Booklet,* 


Figure  L  Computer  status  infonnarion  {I A)  and  Whole  Orbit  Dam  (WOD)  {IB} 
collected  from  UoSAT- 1.  Note  the  status  information  includes  start  time  and 
date  of  the  WOD  and  specifies  channels  on  which  data  has  been  collected. 
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Figure!.  Computer  status  (2 A)  and  Whole  Orbit  Data  (IB)  from  UoSAT-2. 
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Consider  the  WOD  ielemetry  line: 
008851 144962 1693FF 
Take  this  line  and  add  a  zero  (''O')  in  front 
of  each  three-digit  telemetry  value  !o  get: 
00  88  05  110449  06  21  06  93  FF 
Add  together  the  first  digit  from  each  pair 
(remembering  A  =  10,  B  —  11,  etc.)  and 
multiply  by  16: 

16  X  (0  +  8  +  0  +  i  +0  +  4+0  +  2 
+  0  +  9  +  F)  =  624 

Add  together  the  second  digit  from  each 
pair: 
0+8+5+1 +4+9+6+1 +6+3 
+  F  =  58 

Add  these  two  previous  results  together, 
divide  by  256 >  and  note  the  remainder. 
(624  +  5S)  -  256  -  2  with  remainder  170 
Lines  producing  the  correct  resuU  when 
subjected  to  the  validation  procedure  should 
represent  correct  data.  The  UoSAT-2  WOD 
should  produce  a  remainder  of  187  (BBh). 

Merging  Data  from  Multiple  Orbits 

Rarely  can  a  complete  WOD  survey  be 
captured  in  a  single  pass.  This  is  usually  due 
to  a  combination  of  two  faciors.  The  first  is 
marginal  reception  due  to  low  elevation  pass- 
es and/or  local  interference  with  the  down- 
link signal.  The  second  is  the  switching  of  the 
WOD  on  and  off  the  downlink  by  the  OBC 
resulting  in  ins;ufficient  data  capture. 

The  solution  to  this  problem  lies  in  the 
merging  of  data  from  orbits  where  the  same 
WOD  survey  has  been  transmitted.  Care 
must  be  taken  that  ihc  WOD  is  from  the  same 
survey  as  indicated  by  the  OBC  status  mes- 
sage. Table  2  shows  data  from  several  orbits 
collected  at  my  station. 

For  UoSAT-2»  a  new  WOD  collection  had 
already  begun  for  the  UTC  day  prior  to  the 
first  visible  pass.  This  can  be  seen  by  refer- 
ring to  the  UoSAT-2  data  in  the  preceding 
table.  Note  that  the  highest  line  serial  number 
for  orbit  number  12089  is  090 Ah,  and  for 
orbit  number  12090  it  is  0D99h-  This  is  be- 
cause WOD  collection  was  in  progress  when 
the  data  wus  captured.  When  monnoring  the 
downlink  in  real  time,  ^^ WHOLE  ORBIT 
DATA  COLLECTION  IN  PROGRESS" 
will  be  seen  in  the  OBC  status  messages  until 
the  survey  has  been  completed.  For  listeners 
in  the  United  States,  the  best  orbits  for  WOD 
collection  will  be  the  morning  passes,  since 
the  survey  will  have  been  completed  by  then. 
Occasionally,  a  new  WOD  survey  will  start 
around  noon  UTC,  but  this  is  not  common. 

The  same  comments  apply  to  UoSAT-l 
with  one  notable  exception.  The  difference  is 
that  frequently  a  new  WOD  survey  is  initiated 
between  passes  visible  in  the  US,  since  this  is 
when  UTC  midnight  occurs.  This  can  be  seen 
in  the  preceding  table.  Orbit  number  27162 
occurs  on  08/25/86  while  orbit  number 
27163  occurs  on  08/26/86.  The  highest  line 
serial  number  is  again  lower  on  orbit  27163, 
indicating  a  WOD  survey  is  in  progress. 

A  Look  Ahead 

The  UoSAT  Spacecraft  Engineering  Re- 
search Unit  at  the  University  of  Surrey  (UK) 
is  now  building  a  third  UoSAT-OSCAR 
spacecraft-UoSAT-C.  NASA  has  agreed  to 
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provide  a  launch  for  UoSAT-C  on 
a  DELTA  launch  vehicle  current- 
ly scheduled  for  late  1988.  The 
DELTA  should  place  UoSAT^C 
into  a  43-degree  inclination,  500 
km  circular  orbit. 

Like  UO-9  and  UO-11  , 
UoSAT-OSCAR-C  will  support  a 
world-wide  user  community  of 
engineers,  scientists »  educators 
and  commanioators.  If  all  goes  ac- 
cording  to  plan,  UO-C  will 
provide  spacecraft  housekeeping 
telemetry,  long-term  telemetry 
surveys,  results  From  on-board 
experiments,  news  bulletins  and 
communications  facilities  on  a 
single  downlink  through  packet- 
radio  techniques.  The  UoSAT 
Spacecraft  Research  Unit  will  fmalize  and 
publish  communications  modem  and  proto- 
col details  as  soon  as  possible  to  allow  ground 
stations  to  equip  themselves. 

UoSAT-C,  like  the  previous  UoSAT  mis- 
sions, will  have  a  strong  element  of  intema- 
tional  collaboration-spccifically  with  mem- 
bers of  AMSAT-UK,  AMSAT-NA  in  the  US 
and  Canada.  VITA,  Quadron,  NASA,  the 
British  National  Space  Centre  and  the  Eu- 
ropean Space  Agency. 

Store  &  Forward  Communications; 

Since  1983,  UoSAT  has  played  a  major 
role  in  an  international  collaborative  project 
developing  cost-effective  digital  store -and- 
forward  satellite  communications  tech- 
niques. The  UoSAT-OSCAR"  11  Digital 
Communications  Experiment  ( DC E)— fund- 
ed by  the  Volunteers  In  Technical  Assistance 
(VITA)  and  built  by  VITA/AMSAT  volun- 
teers in  the  USA.  UK  and  Canada— provided 
the  first  operational  tests  of  storc-and-for- 
ward  PACSAT  communications  within  the 
Amateur  Satellite  Service.  Drawing  on  the 
operational  and  engineering  data  gained  from 
the  DCE,  UoSAT  and  VITA  are  developing 
a  high  performance  digital  store-and-for- 
ward  communications  payload  specially  tai- 
lored for  use  by  inexpensive  ground  stations. 
To  test  this  payload.  UoSAT-C  will  carry  the 
PACSAT  Communications  Experiment 
(PCE).  The  PCE  will  be  openly  accessable  to 
Radio  Amateurs  operating  tn  the  2m  and 
70cm  bands  (Mode  J).  VITA  is  seeking  addi- 
tional frequency  allocations  outside  the  ama- 
teur bands  to  allow  limited  use  of  the 
UoSAT-C  PCE  by  VITA  ground  stations  in 
remote  areas  to  provide  technical  assistance 
and  disaster  relief. 

Radiation  Studies  Experiments 

Microprocessor-controlled  pay  loads  such 
as  the  PCE  cannot  be  built  without  VLSI 
semiconductors,  and  most  recent  and  afford- 
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Figure  3.  Example  of 
multiple  data  sets  from 
UoSAT-2.  UoSAT  2 
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Table  2.  A  summary  of  UoSAT  data  collected  at  the 
author's  location  (27.28N.  97.24WI 


able  VLSI  devices  have  not  yet 
been  tested  for  space  use*  UoSAT- 
C  will  host  several  experimental 
payloads  studying  the  effects  of  the 
space  radiation  environment  on 
VLSI  devices. 

•  Cosmic  Particle  Experiment 
(CPE)— comprising  an  array  of 
large-area  PIN  diodes,  will  detect 
energetic  particles  which  cause  sin- 
gle event  upsets  (SEUs)  in  VLSI 
circuits  (such  as  high-density 
RAMs). 

•CCD  Single  Event  Upset  Ex- 
periment— (CCD-SEU)  compris- 
ing an  enclosed  Charge-Coupled 
Device  (CCD)  array,  will  detect 
energetic  cosmic  particles  and  eval- 
uate the  effect  of  SEUs  on  CCD 
imagers.  This  data  is  of  particular  importance 
for  scientists  using  sensitive  CCDs  as  star 
sensors. 

•Tota!  Dose  Experiment  (TDE)— using 
special  FETs  located  around  the  spacecraft, 
will  measure  the  total  radiation  dose  accumu- 
lated by  the  on-board  subsystems  and  pay- 
loads.  These  dose  measurements  will  allow 
engineers  to  assess  the  shielding  properties  of 
the  spacecraft  structure,  and  to  correlate 
changes  in  LSI -de  vice  power  consumption 
and  performance  with  total  radiation  dose. 

Satellite  Technology  Experiments 

UoSAT-C  will  carry  a  range  of  satellite 
technology  experiments  associated  with  pow- 
er systems,  on-board  data  handling  (OBDH), 
attitude  determination,  control  and  stabiliza- 
tion (ADCS)  and  RF  modulation. 

•  POWER— The  spacecraft  will  be  pow- 
ered from  GaAs  solar  cells  and  will  include 
experimental  patches  of  novel  GaAs,  InPe 
and  Si  solar  cells  with  a  variety  of  newly-de- 
veloped cover-slides.  The  performance  of 
these  cells  will  be  monitored  throughout  the 
mission  as  a  function  of  radiation  dose.  The 
spacecraft  onboard  computers  will  constantly 
monitor  and  adjust  the  Battery  Charge  Regu- 
lator and  Power  Conditioning  Module  to  op- 
timize power  conversion  and  storage  effi- 
ciency. 

•OBDH— UoSAT'C  will  include  several 
computers.  In  addition  to  the  primary 
RCA  1802  on-board  computer  (OBC-1)  run- 
ning DIARY-typc  software,  there  will  be  a 
more  powerful  80C 86 -based  OBC -2  support- 
ing complex  attitude  control  algorithms  and 
spacecraft  data  networks.  Four  TRANS- 
PUTERS in  a  parallel-processing  array  will 
be  available  for  highly  sophisticated  on- 
board image  and  data  processing,  and  the 
PCE  will  employ  an  BOC 186- family  comput- 
er to  manage  high-speed  communications 
links  and  several  megabytes  of  RAM. 

A  wide  range  of  memory  devices  using 
different  technologies  and  architectures  will 
make  up  a  total  on-board  capacity  of  around 
five  megabytes  of  RAM.  The  radiation-in- 
duced effects  on  the  processors  and  associate 
ed  memories  w  ill  be  monitored  and  evaluated 
throughout  the  lifetime  of  the  space- 
craft. The  network  of  computers  on  UoSAT- 
C  will  make  this  spacecraft  the  most  compu- 


tationally  powerful  of  its  class  and  will 
support  demanding  experimcnrs  in  ad- 
vanced spacecraft  attitude  determina- 
tion and  control,  data  communications 
and  image  processing, 

•ADCS— The  43-degree  inclina- 
tion, non-sun-synchronous  nature  of 
the  UO-C  orbit  will  necessitate  the  use 
of  new  attitude  determination  and  con- 
trol mechanisms  to  maintain  accurate 
Earth-pointing.  In  addition  to  more 
complex  attitude  control  algorithms 
executed  by  OBC-2,  improved  analog 
and  digital  sun  sensors  and  Earth  hori- 
zon sensors  are  being  developed  at 
UoS  for  the  mission. 

•DSP — If  time  and  resources  per- 
mji,  a  Digital  Signal  Processing  Exper- 
iment may  he  included  on  UO-C  to 
evaluate  modulation/demodulation 
schemes. 

A  new  concept  of  highly  modular 
construction  has  been  developed  and  is 
under  test  for  UoSAT~C.  This  new, 
modular  structure  should  result  in 
much  improved  utilization  of  the  avail- 
able spacecraft  envelope,  greater  ease 
of  assembly  and  integration,  and  allow 
a  more  rapid  response  to  future  launch 
opportunities. 

For  More  Information 
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every  two  weeks.  ATJ  is  published 
twice  yearly  in  January  and  July  and 
contains  high-level  engineering  and 
scientific  papers  related  to  amateur 
radio  and  other  low-cost  spacecraft 
projects,! 


Information  about  UoSAT  opera- 
tions can  be  obtained  by  copying  the 
buHetms  transmitted  by  the  satellites. 
Examples  of  bulletins  can  be  found  in 
Figures  1 B  and  2B.  These  bulletins  are 
usually  updated  on  Thursdays  so  listening  on 
the  weekends  will  provide  the  latest  informa- 
tion. The  bulletins  transmitted  by  UoSAT-2 
are  longer  than  those  sent  by  UoSAT- 1  since 
there  is  more  RAM  available  for  storing  the 
bulletin  text.  The  bulletins  contain  important 
information  for  all  operational  satellites. 

Orbital  information  can  be  obtained  from  a 
variety  of  sources.  The  most  popular  method 
is  to  run  predictions  with  the  aid  of  a  comput- 
er program.  In  the  UK,  programs  for  various 
microcomputers  are  available  on  both 
diskette  and  cassette  tapie  from  AMSAT-UK, 
94  Herongate  Road.  Wansiead  Park.  Lon- 
don, EI 2  5EQ.  In  the  US,  programs  are 
available  for  a  number  of  microcomputers 
from  AMSAT-NA  Software  Exchange,  Box 
27,  Washington.  D,C.,  20044.  The  reference 
elements  sets  are  available  through  the  vari- 
ous AMSAT  nets  and  publications. 

The  UoSAT  Newsletter  is  published  peri- 
odically by  the  University  of  Surrey  Electri- 
cal Engineering  Department.  It  is  sent  to 
those  who  have  a  record  of  serious  interest  in 
using  the  UoSAT  spacecraft.  A  complete  de- 
scription of  the  UoSAT-1  experiments  was 
given  in  the  August/September  1982  issue  of 
The  Radio  and  Electronic  £/7^me£.^rpablished 
by  the  Institution  of  Electronic  and  Radio 
Engineers,  London,  Another  comprehen- 
sive description  of  UoSAT- 1  can  be  found  in 
UoSA  T:  The  University  of  Surrey  Satellite 
Project  published  by  the  UoS  Department  of 
Electrical  Engineering.  Another  issue  of  The 
RMio  and  Electronic  Engineer  has  recently 


Figure  4.  Two  examples  of  Whole  Orbit  Data  plotted  against  time.  4A 
shows  magnetometer  readings  over  5Vi  hours,  and  4E  illustrates 
variations  of  the  Digital  Communications  Experiment  (DCE)  RAM 
unit  jf  current  demand  in  milliamperes^ 


been  devoted  to  the  UOSAT-2  spacecraft. 
Copies  are  available  from  AMSAT-NA  and 
AMSAT-UK, 

Publications  available  in  the  US  containing 
information  about  UoSAT  are  QEX/SAT 
published  by  the  American  Radio  Relay 
League,  and  Amateur  Satellite  Report  (ASR) 
and  the  AMSAT-NA  Technical  Journal 
(ATI)  both  published  by  AMSAT-NA.  ASR 
is  a  membership  service  and  is  pubUshed 
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1988  Atlanta 
HamFestival 

July  9-10, 1988  •  Atlanta,  Ga. 
Geot^la  World  Congress  Center 


•  More  than  30  forums,  cow 
DXing,  contesting,  antennas  and 
more!  •  Giant  indoor  flea  marl<et! 

•  License  exams  both  days!  •  Antique 
radio  show!  •  Nearby  lodging!  •  The 
sights  and  sounds  of  Atlanta! 


for  more  information,  call  Roy  Epps,  K4UW0.  at  (404)  457-2916; 
access  ttie  Atlanta  Radio  Club  Computer  Bulletin  Board  at  (404)  393- 
3083;  or  write  to  ttie  Atlanta  Radio  Club,  RO.  Box  77171,  Atlanta,  Ga. 
30357 
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Number  1 1  on  your  F&edback  card 


Buyer  Beware! 

But  you  don't  have  to  be  infallible 


R,a  Lukaszewicz  WD8RCL 


H'4ve  you  ever  bought  a  piece  of  gear 
ihiji  did  noi  live  up  lo  the  seller's 
claims?  There  is  a  solution  to  get  your  money 
back  or  to  recoup  repair  costs! 

Buying  used  cquipmeni  carries  the  risk  of 
inherlung  someone  else's  (roubles.  Unfortu- 
nately, not  all  hams  honestly  represent  their 
hand-me-downs.  Here  are  some  pointers  to 
avoid  being  left  **  hoi  ding  the  bag/* 

I  am  not  an  attorney  and  [  am  not  attempt- 
ing to  provide  legal  advice  regarding  the  mat- 
ters put  forth  in  this  article,  but  my  experi- 
ence could  offer  some  valuable  lessons. 

The  Transaction 

A  short  time  ago,  I  heard  a  ham  announce 
over  a  40  meter  net  that  a  five-year  old,  25 
watt,  synthesized,  two  meter  mobile  was 
available  for  SI 65.  I  called  hkn  on  the  tele- 
phone to  question  the  condition  of  the  radio 
and  if  the  price  was  negotiable.  After  speak- 
ing with  the  seller,  I  was  convinced  that 
the  only  flaw  with  the  radio  was  a  bulb 
that  had  reached  the  point  of  no  return  in 
tile  T/R  meter.  The  price  w^s  not  negotiable* 
and  I  believed  that  the  radio  functioned  prop- 
erly* Eventually,  I  followed  ihrough  and 
made  arrangements  to  examine  the  rig  at  a 
Swapmect. 

We  met,  and  1  examined  the  radio.  Unfor- 
tunately, there  were  no  provisions  for  testing 
the  rig,  and  again  I  questioned  the  seller  on  its 
condition.  I  was  given  a  verbal  guarantee  that 
nothing  but  the  bulb  was  inoperative.  Also, 
the  seller  claims  he  had  used  the  rig  daily  in 
his  home  without  a  problem.  1  thought  that 
since  this  statement  came  from  a  fellow  ama- 
teur, it  was  good  enough  for  me.  I  paid  the 
owner  his  full  asking  price  of  $  165  in  cash, 

The  Ultioiate  Test 

Upon  arriving  home,  I  immediately  con- 
noted the  unit  with  my  Bird  wattmeter  in 
line.  [  quickly  discovered  that  the  maximum 
output  power  was  a  mere  eight  watts,  the  T^R 
meter  was  not  operating  in  the  receive  mode, 
and  there  was  objectionable  audio  distortion 
on  receive. 

Immediately  I  called  the  previous  owner 
and  explained  the  problems.  He  agreed  to 
make  amends  and  reluctantly  agreed  that  the 
T/R  meter  was  not  functioning  on  receive. 
We  agreed  to  talk  the  following  day  with 
information  on  repair  options. 

The  next  day  I  was  armed  with  as  much 
information  i  could  accumulate  for  the  repair 
cost  of  the  unit  on  short  notice.  I  called  the 
previous  owner  again  and  courteously  asked 
that  he  either  repay  the  cost  of  the  unit 
or  provide  me  with  a  modest  $45  to  partial- 


ly cover  repair  costs  (one  hour  of  labor  at 
the  original  equipment  manufacturer). 

The  seller  said  that  be  would  not  take  the 
radio  back  and  would  not  pay  the  $45  for 
panial  repairs.  In  closing,  he  said  thai  I  had 
purchased  the  rig  "as  is"  and  had  to  live  with 
the  problems.  1  responded  that  I  did  not  buy 
the  radio  "as  is.'*  T  had  a  verbal  guarantee, 
and  1  believed  it  was  now  necessary  to  take 
him  to  Small  Claims  Court  to  resolve  the 
matter. 

Preparation  for  Court 

I  immediately  prepared  a  letter  to  the  previ- 
ous owner,  which  included  all  the  facts  of  our 
dealings,  and  sent  it  via  registered  mail  and 
requested  a  return  receipt.  The  letter  was 
refused,  which  is  an  option  of  the  addressee.  I 
then  filed  a  court  claim  for  the  sum  of  $45  for 
the  in-factory  repair,  S21  for  the  estimated 
replacement  of  the  final  power  amplifier,  and 
$20  court  costs  for  a  total  of  $86. 

I  then  obtained  a  written  quote  from  the 
manufacturer  highlighting  the  cost  of  exam- 
ining the  radio.  I  obtained  the  FCC  rule 
book  and  highlighted  Part  97,  ownership 
Subpart-C  Technical  Standards,  section 
97,67,  Maximum  authorized  transmitting 
power  subsection{a)  and  subpart  E-Prohi- 
bited  Practices  and  Admini.strative  Sane- 
lions,  section  97.121.  False  Signals  subsec- 
tion(a>. 

[  gathered  together  the  equipment  specifi- 
cation sheet,  the  radio,  power  supply,  anten- 
na. Bird  wattmeter  and  associated  cables  to 
demonstrate  the  radio  in  court  if  necessary. 

Trial  Day 

At  the  trial  I  informed  the  court  that  the 
case  was  a  matter  of  principle,  I  felt  I  could 
prove  that  the  radio  I  had  purchased  was  sold 
with  the  knowledge  of  it  being  a  defective 
radio.  I  stated  the  facts,  presented  the  re- 
fused, unopened  registered  letter,  Specifica- 
tion Sheet.  ARRL/FCC  rule  book,  equip- 
ment examination  estimate,  and  radio.  The 
seller  simply  stated  to  the  court  that  he  was 
unaware  of  any  problems  with  the  radio. 

1  pointed  out  the  meter  on  the  face  of  the 
radio,  and  said  that  I  felt  it  had  to  have  been 
observed  by  the  previous  owner.  1  then  point- 
ed out  that,  per  the  rules  and  regulations.  Chat 
the  seller  would  have  been  operating  illegally 
by  not  knowing  his  output  or  by  transmitting 
false  signals  into  a  repeater  by  not  having  the 
T/R  meter  working.  I  then  offered  to  set  up 
the  rig  and  demonstrated  the  power  output 
deficiency. 

ITiis  was  all  thai  was  necessary  for  the 
court  to  rule  in  my  favor.  I  received  the  full 


award  of  $66  plus  court  costs  thai  I  sought.  I 
uilimaiely  repaired  the  T/R  meter  and  audio 
problem  myself,  with  the  power  problem  yet 
to  be  tackled. 

Caveat  Emptor 

Here  are  some  common  sense  guidelines  to 
follow  when  considering  a  purchase  of  used 
gear. 

•  Thoroughly  quiz  the  seller  abt^ut  the  condi- 
tion of  the  piece  of  equipment.  Make  certain 
about  the  condition  of  the  gear  before  buying, 

•  Ask  the  seller  if  he  would  refiind  all  monies 
if  you  are  not  totally  satisfied  with  the  equip- 
ment. 

•  Be  certain  to  obtain  the  seller's  complete 
name,  address,  phone  nuntber  and  call  sign. 

•  Ask  the  seller  if  be  will  take  a  personal 
check  with  proper  ID.  Some  sellers  are  will- 
ing to  take  a  check  if  they  believe  the  equip- 
ment's damage  was  described  properly.  On 
the  other  hand,  some  amateurs  have  heen 
inconvenienced  by  bad  checks. 

•  Ask  for  a  demonstration  on  the  spot  if 
pi^ssiUe* 

•  If  you  purchase  through  the  mail,  * 'sight 
unseen,*'  be  sure  the  seller  will  provide  a 
return  privilege  in  writing. 

The  Small  Claims  laws  are  different  in 
many  States,  so  check  the  options.  Keep  in 
mind,  however,  that  it  is  not  a  joyous  occas- 
sion  to  take  a  fellow  amateur  to  court.  Still,  it 
is  better  to  have  the  courts  decide  rather  than 
taking  the  law  into  your  own  hands.  Also,  the 
time  lost  in  attending  court  may  not  be  worth 
the  claim,  and  it  then  becomes  a  matter  of 
principle. 

Sumniary 

It  is  wise  to  scrupulously  check  the  piece  of 
equipment  as  effectively  as  possible  before 
buying  it. 

If  you  are  evenaken  taken  advantage  of,  be 

patient  in  the  effon  to  resolve  the  matter 
mutually  between  the  buyer  and  the  seller.  If 
all  else  fails,  the  Small  Claims  Court  may 
become  the  only  alternative. 

Remember,  even  if  the  equipment  w^as 
bought  **as  is"  and  there  are  defects  above 
and  beyond  what  was  bargained  for,  the  dam- 
ages may  be  reclaimed,  if  fraud  can  be 
proven,  the  seller  of  the  equipment  may  have 
to  rescind  the  deal  or  hand  over  the  costs  for 
the  repairs. 

Since  laws  in  each  state  may  be  different,  a 
consultation  with  an  attamey  may  prove 
worthwhile  before  filing  a  claim. 

Knowing  there  is  solid  recourse,  I  will  con- 
tinue to  buy  used  gear  and  continue  to  look 
for  those  bargains 
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For  tfie  best  buys  in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  Yorit , .  . 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs,  to  8  PM 
Come  to  Barrys  for  the  best  buys  in  town. 


MAY  We  Help  You  With  the  Best  in 
Commercral  and  Amateur  Radios? 
Kttty  WA2BAP 
See  You  June  5*  Newington,  CT 


KENWOOD 


Antennas 


[ICOM] 


ONV  Safety 
beltS'in  stock    'c-rtia.  751  a,  7ai.  zsa^h,  38 a.  49a,  Micfo2M, 

R'70OO,  IC-7ei.  fC-375A,  275A/H,  3200A.  475A/ 
H.73SJC-900,  IC-7S1 


y 


FT-7e7GX.  FT  757GXI1,  FT-311  RM, 
FRG*8800.  FT-736.  FRG-9600,  FT-211/ 
711RH,  FT-27CIORH,  FT2127712RH. 

VAJESU  I  ICOM 
FT-23/73/33^27r[  ICEAT/iZAT 
fJ7nt709Rm  I   IC02AT  32AT 
FT'1903/Tl23l  lC*Oa«54AT 


Land  MoDil*  Hi 
Midland^SlarHSflril 

Wilson    llixon 

YBflSU    FTC  1 123.  Fret  m 


fe44DS/AT,  ft-5000,  R2000,  TS-940  S^At 
TM  2?tA/431A,  TM^257OA/S0A/30A.  TR'75lA. 
KeniMOOd  Service  fflftpiir,  TM-721A.  TS-Tn^ailA 

TM3530A.  TH205AT,  TH2T5A.  TWJ1MA,  TM'321A. 
TSl40S,TS€eDS. 

Sudwig  ANT.  Products 

NEL-TECH  OVK- 100  Digiial  Voice  K^yer 
FLUKE  77  l^ultimeter 

VoCom/Mirage/Ahnco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8>  HT  Gain 
Antennas  IN  STOCK 


FTH.20O5f7O05|  IC^A2AJ16        'STpf l?i^ '**''™^ "^ 


SMART  PATCH 

CES  bimpif  E  Aufopiilc^  510  SA  VViM  P^icft  FM 

Teiepttofif*  Cans  F'om  Mobile  Tg  Base  Simjp»e 
Tq  ys«.  StOSA/5lOSAll 


Pfl/M  TE  PA  TCHIV^  Duplex  SOQO 


^ 


AMERITRON  AMPLIFIER  AUTHORrZED  DEALER 


ALINCO  ALD-24T 


WYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 
ST222/UP 

ST-20T 

ST-442/UP 
HT7 


Soldering 
Station, 


48  Watts,      $68 

MfCROLOG-ART  1,  Air  Disk. 
SWL,  Morse  Coach 

KANTRONICS 
UTU.  KAM,  UTU  XT 
KPC  2400.  KPC  IV 


Computer  inieffaces 
Stocked:  MFJ-1270B, 
MFJ-1274.  MFj-1224,  AEA 
PK^87.  MFJ^1278,  PK-232 
W/FAX. 


Yaesu  FTR-2410,  Wttson 
ICOM  tCRP  3010  (440  MHz) 
ICOM  ICRP  1210  (1.2  GHz) 
ICOM  IC-RP  2210  (220  MH2} 


AEA 
AEA 
AEA 

ANT 


144  MHz 
220  MHz 
440  MHz 

ENNAS 


EIMAC 

3'500Z 

572B.  6  J  see 

12eY7A& 
61468 

BIRD 
attmeters  § 
Elements 
fn  Stock 


Complote  Butternut  Antanna 

Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

TnonyR.  Model  TR-1000.  0-600  MHz 
AMP  SUPPLY  STOCKED 

Long-rang»  Wireless 
Telephone  tot  eioon  irt  stac^i 
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19.2  kB  in  a  3  kHz  bandwidth?  Read  on  to  see  how! 


by  William  Hotine  K6HH 


Amateurs  have  traditionally  been  the 
forerunners  of  radio  progress.  They 
have  pioneered  short  waves  in  the  1920s,  and 
single  signal  superheis  and  single  sideband  in 
the  1930s  and  1950s.  WeH,  the  same  pioneer- 
ing can  be  done  in  digital  telecommunicalion 
techniques! 

This  article  describes  a  new  technique  of 
pulsed,  bi -phase shift-keyed  (BPSK)  modula- 
tion that  opens  up  the  new  field  of  narrow 
band  digital  radio.  The  syslem  tailors  new 
methods  to  fit  the  requirements  of  a  narrow 
band  system,  and  abandons  the  conventional 
method  of  ISO*"  sinusoidal  phase  reversals, 
which  produces  a  large  number  of  sidebands 
and  a  consequent  wide  frequency  spectrum  of 
the  signal.  This  wide  bandwidth  has  been 
accepted  in  the  past  as  a  necessary  evil  of 
digital  communication. 
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Small  Phase  Deviation 

The  key  elements  in  the  new  pulsed  BPSK 
modulation  system  are:  I)  the  very  small 
phase  angle  deviation,  and  2)  the  nanosecond 
linear  transient  of  the  phase  modulation. 

Hund '  analyzed  the  sidebands  generated  by 
small  phase  deviations.  At  small  phase  angles 
of  0.2  radian  (1 1  .S"")  or  less,  only  two  main 
sidebands,  similar  to  AM  sidebands,  are  gen- 
erated. The  modulating  frequency  /  deter- 
mines the  sideband  spacing  from  the  carrier. 
The  width  of  a  sideband  is  the  the  modulating 
frequency  variation,  as  in  AM,  Each  side- 
band contains  an  equal  amount  of  informa- 
tion. This  allows  PSK  transmission  on  a 
single  sideband  (SSB)  by  using  a  small  de- 
viation angle  and  a  bandpass  filter  to  pass 
one  sideband  and  reject  the  carrier  and  the 
other  sideband.  The  width  of  this  single  side- 
band is  reduced  by  a  novel  coding  method 
that  uses  pulsed  phase  deviations  of  0,02  radi- 
ans (1.2'')  to  represent  the  digital  informa- 
tioti.  The  novel  coding  incorporates  a  timing 
pulse  in  every  bit,  which  provides  a  coherent 
clock  at  the  receiver  enabling  synchronous 
operation. 


Synehronizatian 

How  does  a  receiver  demodulate  this  single 
sideband  without  a  reference  carrier?  By 
pulse  coding  the  deviations  to  allow  polarized 
pulsed  detection  in  a  digital  phased  locked 
loop  (PLL)  demodulator  system.  Binary 
''one' '  is  encoded  as  a  brief  pulse  of  a  leading 
phase  angle  at  the  start  of  a  clock  period  and  a 
brief  puise  of  a  lagging  phase  angle  at  the 
middle  of  this  clock  period.  Binary  **zero"  is 
encoded  only  as  a  brief  pulse  of  a  lagging 
phase  angle  at  the  middle  of  a  clock  period. 
This  coding  thus  provides  a  timing  pulse  at 
the  middle  of  every  bit  for  directly  transmit- 
ting the  clock. 

The  phase  deviations  arise  from  the  transi- 
tions at  the  rising  and  falling  edges  of  the 
rectangular  phase  modulating  pulses  approxi- 
mately ips  long.  The  phase  angle  deviation 
during  the  nanosecond  rise  and  fall  of  the 
modulating  pulse  is  approximately  0.02  radi- 
an  or  1.2° .  The  sine  wave  carrier  is  phase 
modulated  during  a  very  small  portion  of  a 
single  carrier  cycle  when  using  this  method, 
so  modulation  products  occupy  a  very  small 
frequency  spectrum. 
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Figure  2.  Tranimitrer  biock  diagram. 


TX  JVf  oduiator 

The  wave  shapes  used  in  this  system  are 
shown  in  Figure  1 .  Figure  2  .shows  a  block 
diagram  of  the  transmitter's  simple  modula- 
tion system. 

A  sine  wave  oscillator  feeds  a  one-yolt  sig- 
nal through  the  quad  bilateral  switches  to 
separate  L  and  C  phase  shift  circuits  when 
these  switches  are  pulsed.  The  sine  wave 
remains  unshifted  during  the  intervals  be- 
tween the  digital  bit  pulses.  The  square  wave 
clock  oscillator  circuit  drives  an  inverter, 
which  in  turn  drives  a  monostable  multi- 
vibrator (M- V.)  to  produce  a  ''zero*'  modu- 
lating pulse  at  the  middle  of  every  clock 
cycle.  This  pulse  drives  a  switch  to  connect 
the  L  phase  shift  circuit  to  produce  a  lagging 
phase  angle. 

The  NRZ  data  input,  clocked  by  the  clock 
oscillator,  drives  one  side  of  the  AND  gate 
while  the  clock  frequency  drives  the  other 
side.  When  a  digital  *'one"  appears  at  the 
gate,  the  AND  gate  drives  a  second  monos- 
table M.V.  to  produce  a  '^one''  modulating 
pulse  at  the  start  of  a  clock  cycle.  This  pulse 
drives  a  switch  to  connect  the  C  phase  shift 
circuit  to  produce  a  leading  phase  angle. 

Inverters  driven  by  the  pulses  open  the 
switches,  which  transmit  the  carrier  directly 
for  the  pulses'  duration.  When  no  pulses  are 
present  at  the  inverter  inputs >  the  inverters 
drive  the  two  switches  closed  to  transmit  the 
carrier  direcdy  to  the  load  R  without  phase 
shift.  The  load  resistance  is  coupled  to  a  high 
impedance  input  amplifier,  the  output  of 
which  drives  a  frequency  doubler. 

At  this  point,  there  is  a  carrier  with  two 
sidebands  present.  The  sidebands  are  about 
1  %  of  the  carrier  amplitude.  A  crystal  single 
sideband  filter  selects  the  upper  sideband. 
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Figure  J.  Block  diagram  of  ihe pulsed  BPSK demodulator. 


and  an  amplifier  feeds  the  narrow  single  side- 
band to  the  antenna. 

At  The  Receiver 

Here,  the  SSB  sine  wave  signal  at  a  455 
kHz  intermediate  frequency  (IF)  is  amplified 
to  make  it  a  square  wave  at  the  logic  level 
(Figure  3).  The  square  wave  is  further 
squared  by  a  Schmitt  trigger,  and  its  leading 
edge  is  compared  to  the  leading  edge  of  the 
PLL  voltage-controlled  (VCO)  square  wave 
in  the  digital  phase  comparator  of  a  well- 
damped  PLL  by  RCA.  The  signal  square 
wave  input  is  also  compared  in  a  second  digi- 
tal phase  comparator  with  the  PLL  VCO.  The 
second  digital  phase  comparator  gives  a  posi- 
tive output  pulse  for  a  lagging  phase  angie 
input,  and  a  negative  pulse  for  a  leading  phase 
angle  input.  This  allows  unambiguous  identi- 
fication of  digital  '*  ones''  and  **zeros**  with- 


out a  reference  carrier,  not  possible  in  previ- 
ous PSK  systems. 

The  digital  PLL  locks  on  to  the  frequency 
of  the  bit  stream.  An  inverting  amplifier  then 
amplifies  the  negative  output  pulses  denoting 
binary  ones  from  the  second  phase  compara- 
tor. A  diode  clipper  removes  the  negative 
portions  of  the  signal.  The  positive  **zero" 
pulses  are  amplified  to  a  square  wave  at  the 
logic  level.  A  PLL  digital  phase  comparator 
then  compares  these  pulses  with  the  square 
wave  output  of  the  VCO  at  the  clock  frequen- 
cy  but  180**  out  of  phase.  An  inverter  brings 
the  VCO  output  into  phase  and  feeds  the 
ciock  output  terminal,  thus  furnishing  a  co- 
herent clock  for  the  receiver. 

Bandwidth  Limits 

With  this  encoding  method  for  a  clock 
frequency  f,  a  string  of  "zeros"  gives  the 
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Figure  4.  The  iransminer  schematic.  Ii  provides  a  pulsed  BPSK  output  on  2  L  4  MHz 
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inner  sideband  boundafy  as  fiO,  where  f  is 
the  mcxjulating  frequency^  and  A8  is  the 
phase  deviation  angle  from  the  center  fre- 
quency of  the  carrier  frequency  F,  The  outer 
sideband  boundary  is  2f&6,  for  a  string  of 
*'oneSp''  which  have  two  pulses  per  clock 
cycle.  Then  2f-fA9  =  fAB.  the  width  of  the 
sideband.  As  modulation  takes  place  during 
the  nanosecond  rise  and  fall  rime^  of  the  puls- 
es used,  f  is  effectively  multiplied  by  two. 
Since  the  deviation  used  is  only  0.02  radian, 
and  there  are  2n  radians  in  a  cycle  of  the 
carrier  frequency,  this  results  in  (2  x  20,000 
X  ,02) -^6.28  =  127  Hz  bandwidth  for  a 
clock  frequency  of  20  kHz. 

Prototype  Characteristics 

A  working  breadboard  prototype  has  been 
operated  at  a  carrier  frequency  of  2 L4  MHz 
and  a  clock  frequency  of  19.6  kHz,  an  ade- 
quate speed  for  digital  telephony  or  transmis- 
sion of  computer  daia.  These  benefits  come, 
however,  by  ;*acrificing  the  high  speed  per- 
formance of  the  conventional  180-dcgree 
phase  shift  systems.  It's  a  trade-off  of  speed 
for  economy,  simplicity,  synchronous  opera* 
tiois,  and  bandwidth.  The  experimental  sys- 
tem  is  capable  of  synchronous  transmission 
and  reception  of  6-bit  digital  telephony  in  a 
bandwidth  formerly  associated  with  CW 
transmission! 

The  breadboard  system  has  the  following 
characteristics: 

Transmitter— Carrier  frequency  21 .388 
MHz 

Uppersideband— 2K4Q0  MHz 

Clock  frequency— 19.6  kHz 

Digital  input  RZ  or  NRZ^IIV  data 

Power  output—  1 0  m  W 

Receiver— Hammarlund  HQ-IOIA  with 
455  kHz  IF  0.2V  P-P 

Receiver  band  width— 3  kHz 

Dcmodukjtor  accepts  455  kHz  0.2V 
P-P  sine  wave 

Demodulator  output— RZ  or  NRZ  12V 
data,  t2V  clock 

System  Construction 

I  bread-boarded  the  experimental  system 
using  standard  Radio  Shack  #276- 1 74  2"  x  6* 
experimenter  boards,  with  the  ends  trimmed 
off  to  fit  the  tjonom  of  standard  3"x5"x2'' 
aluminum  boxes  on  top  of  a  piece  of '/%  *"  thick 


comigated  carton  material,  and  glued  in 
place.  The  carton  mateHal  reduces  capacity 
to  ground. 

Figure  4  is  the  schematic  diagram  of  the 
modulator  and  carrier  generator  units.  Q,  is  a 
standard  crystal  oscillator  for  cry^stal  Y|, 
which  has  a  frequency  of  10.694  MHz.  Q^  is 
a  source  follower  and  delivers  a  sine  wave  at 
about  1  voti  to  the  L2kQ  resistor  ai  terminal 
I  of  Uj.  a  quad  bilateral  switch. 

Narrow  pulses  from  U4  drive  controt  ter- 
minals 5,  6.  12  and  13  of  U,,  When  termi- 
nals  8  and  9  of  U4  are  driven  by  a  narrow 
positive  pulse  from  pin  10  of  one  shot 
M.V.  U5.  Pin  6  of  U)  receives  this  pulse 
and  closes  the  transmission  gate  between 
pins  8  and  9,  which  feeds  carrier  voltage 
from  terminal  1  to  C,  and  R^,  shifting  the 
phase  of  the  carrier  to  a  leading  phase  an- 
gle. The  complementary  pulse  from  inverter 
pin  10  of  U4  at  the  same  time  opens  the 
transmission  gate  between  pins  3  and  4  of 
U,.  which  had  been  closed  10  transmit  ihe 
carrier  directly  to  Rj.  Also,  when  pins  12 
and  13  of  Ut  are  driven  by  a  narrow  positive 
pulse  from  terminal  6  of  Us,  pin  12  of  Ui 
receives  this  pulse  and  closes  the  transmis- 
sion gate  between  terminals  10  and  1 1,  which 
feeds  carrier  voltage  from  pin  1  to  L|  and  R,, 
shifting  the  phase  of  the  carrier  to  a  lagging 
phase  angle.  The  value  of  Ri  determines  the 
phase  angle. 

The  complementary  pulse  from  inverter 
#11  of  U4  at  the  same  time,  opens  transmis- 
sion gate  between  pins  1  and  2  of  U,,  which 
had  been  closed  to  transmit  the  carrier  direct- 
ly to  R| .  When  no  pulses  appear  at  pin  6  and 
12  of  Ui  t  as  in  the  time  between  pulses,  gates 
between  I  and  2,3,  and  4  are  closed  by  the 
inverters,  so  the  carrier  appears  across  R, 
without  any  phase  shift.  The  dual  M.  V.  at  U5 
gives  '"one"  pulses  from  pin  10,  and  *'zero" 
pulses  from  ^6,  Ipsec  wide. 

The  clock  oscillator  U^  has  a  square  wave 
output  at  pin  10*  with  a  complementary  out- 
put at  #1  L  Frequency  divider  U3  is  driven  at 
pin  1  by  the  complement  ai  pin  1 1  of  U^,  and 
pin  12  is  a  divide-by-two  output  of  the  clock 
frequency.  The  square  wave  output  of  i^l2  of 
U2  is  inverted  at  terminal  3  of  U4,  and  can 
then  serve  as  a  test  program  of  alternate  ones 
and  zeros  when  applied  to  terminal  2  of  U4  by 
switch  S  W , . 


The  clock  frequency  square  wave  from  pin 
1 1  of  Uj  is  sent  through  three  AND  gates  of 
Ue  to  delay  its  leading  edge  until  later  than  the 
trailing  edge  of  the  "one"  pulse  at  pin  2  of 
11*.  This  delay  prevents  a  false  '*AND''  out- 
put from  pin  3.  A  small  capacitor  might  be 
necessar\^  from  #9  of  Ug  to  ground  to  increase 
this  delay  in  cases  where  clocked  data  signals 
arc  delays  excessively  by  the  digital  proces- 
sor in  use. 

Pin  5  of  Us  is  driven  by  the  trailing  edge  of 
Ihe  clock  pulse  to  produce  **zero"  pulses 
from  if6  at  the  middle  of  each  clock  cycle. 
Terminal  12  of  LI5  is  driven  by  a  pulse  from 
pin  3  of  Ut  when  the  rising  edge  of  a  **one'' 
pulse  and  the  rising  edge  of  the  clock  pulse 
are  "ANDed*'  at  pin  3.  In  this  manner,  a 
'*one''  pulse  is  delivered  at  0\Q  of  U5  and  a 
"zero*'  pulse  is  delivered  at  #6  of  U^  at  the 
proper  times  10  accomplish  the  coding  of  the 
phase  deviations  of  the  carrier. 

Output  Coupling 

The  carrier  voltage  on  R^  drives  a  source 
follower  Q}«  with  high  input  impedance,  and 
its  low  impedance  output  drives  the  amplifier 
Q4,  which  in  turn  drives  the  frequency  dou- 
bier  Qj.  Output  tank  L^  C;  is  tuned  to  il^ 
second  harmonic  of  oscillator  Qi.  A  few 
turns  on  L^  serve  to  couple  to  the  output 
terminal  at  low  impedance. 

The  output  terminal  and  ground  are  con- 
nected by  twisted  pair  to  the  input  of  the 
single  sideband  filter  unit  shown  in  Figure  5, 
The  six-pole  crystal  filter  centered  at  21 .400 
MHz  has  a  bandwidth  of  12  kHz  and  drives  a 
high  impedance  input  amplifier  Qj,  Amplifi- 
er Qj.  drives  the  output  stage  Q^.  Output  tank 
Li  C,  is  tuned  to  2 1,400  MHz.  A  few  turns  on 
L|  arc  used  to  couple  to  a  few  feet  of  antenna 
wire  adequate  for  the  lO-milliwatt  experi- 
mental transmissions. 


BUt  K6HH  received  the  calhm  2  WQ  m  !92 1  when 
he  was  17.  He  worked  as  an  RCA  radio  {erhnicmn 
white  sftidying  engineering.  Following  work  in 
radar  devetopmem  during  Worki  War  Hat  ITT  and 
Raytheon^  he  went  on  10  work  at  Fairchild^  General 
Dyttamics,  and  Locklieed.  He  holds  32  patents 
and  has  fiad  five  anicies  published  in  tedtnictd 
journals. 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  TH£M  TO  YOU  AS  STANDARD  EQUIPMENT!! 


KIT,  ONLY  $675 
WIRED  $975 
VHFaRUHF 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONEI     GaAsFET  front  end  on  vhf 

model3givesl2dBSINAOofa,12uV(vhf),0.15LrV(22$).  UHFmodei 
0,25uVstd,  0,luV  with  optional  helical  resonator  preamp. 
•SELECTIVITY  THAT  CAN'T  BE  BEATI    Both  8-pole  xtal  filter  & 
ceramic  filter  for  >  IMdB  at  only  ±  12kHz.   Helical  resonator  front 
end  to  combat  desense  &  intermod. 

•CLEAN,  STABLE  TRANSMITTER,  up  tO  ISW  output  standard:  50W 
wtth  accessory  power  amplifier. 
•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf. 
*Co4irt«sy  beepi  field-programmable  CWfD,  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off -frequency  trans- 
mitters (all  standard  features), 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control,  sub-audibfe  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC 


r<Bij 


•FM  EXCITERS: 

Klts$99,W/t$179.  2W 

continuous  duty.  TCXO  & 

xtal  ovei}  options  available. 

fTASlforlOM,6M,2M, 

lSe-174,229MHz. 

•TA451forMhf. 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.     For  FM,  SSB,  ATV.    Output  from  10 

to  50  Watts.  Several  models,  Nits  starting  at  $79. 


iSz 


•R144/R22«  FM  RECEJVERSfor  2M, 

150-174,  or  220  MHz.  QaAsFET 

front  end,  ©.  12uV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  hefical  resonator 

front  end  for  exceptional 

selectivity:  >  100dB  at  ±  12kHz 

{best  a  va  i  lab]  e  anywhe  re)\  ^^ 

Fi  utter-p  roof  squ  e  f ch .  AFC  tr a  cks 

drifting  transmitters. 

Kit  $149,  w/t  $229. 

•R451  UHF  FM  RCVR.    Simflar  to  above.    Tuned  line  front  end, 

0.25uV  sens,    (0.1uV  with  optional  hel.  res,  preamp).  Kit  $149, 

w/t  $229. 

•R9«l  FW  RCVR  FOR  990  MHZ.  Triple-conversion,  GaAs  FET  front 

end,  0.2uV  sens.  Kit  $169.  wft  $259. 

•R76  ECONOMY  VHF  FM  RCVR  for  10M,  6M,  2M,  220.  Without  hei 

res  or  af c .   Ki  ts  o  nly  $  1 29 . 

•Weather  satellite  &  AM  Aircraft  receivers  also  avaif. 


FCC  TYPE'ACCEPTEO  TRANBMfTTERS  A  RBCeiVERS  A  VAIIABLE 
FOR  HICH-BAND  AND  UHF.    CALL  FOR  DETAILS. 


Send  $1  for  36  page  catalog  by  return  mafL 

(Send  $2.00  or  4  IRC's  for  overseas  mailing) 

'Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
•Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wired/tested 

FEATURES: 

•Very  Low  Noise:  0. 7dB  VHF,  (J.SdB  UHF 

*H^  Gain:  1 3 -2(Zld 0 ,  depending  on  freq uen cy 
•Wide  Dynamic  Range:  to  resist  Dverload 
•Stable:  new-type  dual  gate  GaAs  FET 

*  Specify  tuning  range  desired:  26-30,  46-56, 
137-150,  150172.  210-230.  400-470.  or 
300-960  MH;;. 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/klt, 

$39  wired/tested 

GaAs  FET  Preamp 

^imiFar  to  LN6,  except  designed  for  low  qc)$t 

&smari  size.  Only  5/a"W  x  t-S/ST  x  3/4'H. 

Easily  mioLrnts  in  many  radios- 

*  Specify  tuning  range  desired:  25-35,  35-55, 
55-90,  90  120.  120150.  150-200.  200-270, 
Of  400-500  MHz. 


LNS-(*) 

IN-LINE 
PREAMP 


-^iw 


■*<r 


-^si*;^, 


ONLY  $79/klt. 

$9S  wired/tested 


GaAs  FET  Preamp  with  features  similar  to  U^G 
series,  except  aiitorrvatlcally  switches  out  of 
line  during  tran&mit.  Use  with  base  or  mobile 
transcetvers  up  to  25W, 

*  Specify  tuning  range  desired:  120-175, 
200  240.  or  400-SOO  MHz. 


HELICAL  RESONATOR 
PREAIVIPS 


Low-noise  preamps  with  helical  resonators 
feduce  Intermod  &  cro&S'-tiaFtd  Interference  in 
critical  applications. 
MODEL  HRA<*),  $49  vhf,  $84  yhf. 

'^  Specify  tuning  range  desired:  143-150,  150- 
15S,  158  162,  162-174,  213-233.  420  450. 
450-465.  or  465-4  75  MHi. 


HIGH-SPEED 
DIGITAL  RF 
'       LINKS 


You  ve  waited  a  Eong  time  for  a 
simple,  reliable,  low-cost  9600 
baud  PACKET  NETWORKtIHG 
system.  Now  you've  got  it!  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TNC's.  Fast 
diode  switched  PA's  output  15 
or  5®W.  Call  for  cotnplete  Info 
011  the  right  system  for  your 
application. 


ACCESSORIES 


\-'A'S: 


^ 


:=s*^ 


fl 


•COR-3  Kit,  ControE  Ckts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers, 
local  spkr  ampi,  courtesy  beep 

$49 

•CWIDKit.  Field  programmable, 
timers,  the  works  ...,,..,  $&9 
•TD-2  DTMF  DECODER/ 
COMTROLLER  Kit.  Full  16  digits, 
switches  3  functions,  toil  call 
restrictor,  programmable,  much 
more.  Great  for  selective  calling 

I-Lllji.  J       ■      B.      ■      *     X'*      ill    '^  '  «      maa        ■■■>       ■■       r         ^1      F      W^ 

•AP-3  AUTOPATCH  Kit.  Use 
with  above  for  repeater  auto- 
patch.  Reverse  patch  and  phone 
line  remote  control  std. . . .  $79 
•AF-2  SIIMPLEX  AUTOPATCH 
TIMING  BOARD  Kit^  Use  with 
above  for  simplex  autopatch 

,      r      .       .      , >.-.^i..i         -^OS 

•M 0-20  2  FSK  DATA 
MODULATOR  Kit  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  witfi 
full  handshakes.  Radio  link 
computers,  telemetry  gear, 

etc. $39 

•DE-202  FSK  DATA 
DEMODULATOR  Kit  for  rcvr  end 
of  link  ,  H $39 


RECEIVING 
CONVERTERS 


Antenna         B*H;-nl>*i 
Input  Ftaniie   Output 


VHF 

MODELS 

Wired  WiCii& 
UHFMODEI^ 

$8? 

Kit  with  Ca$^ 
Kit  less  CaK 
Wireid  w/c^e 

$68 
149 
%99 

a8-33 
50-52 
50-54 

144^146 
14B"147 
14^148 

230-224 
2ja-2?4 

432^^ 

435-437 
432  43« 

H'2-9i2S 
902-a22 


14444a 

ae-3c 

14«-t4B 

2$-3a 
m-30 

2S  3D 

38-30 

S0-S4 
2B-3D 

29-30 

28^30 

144  t4B 

50^54 

€1.2$ 

42f-44e 

430MtSO 


See  c&ttahg  for  fufiiine  of2w  transmitting 

converters  for  ¥hf&  uhf.  Hits  onfy  $  79. 

Une^f  Ampiifi^s  sv&H.  up  lo  50  w. 
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Memoirs  of  a  Former  Telegrapher 


The  Dodge  Institute  of  Telegraphy  locat- 
ed in  Valpariiiso,  Indiana,  was  estab- 
lished early  in  this  century.  The  Institute  pri- 
marily trained  American^Morse  operators  for 
employment  by  railroads;  however,  most  of 
the  operators  employed  by  Western  Union 
and  Postal  Telegraph  were  * 'home-grown'* 
right  on  the  premises.  These  14-year-olds 
were  employed  as  messengers  and  would 
practice  American  Morse  on  some  available 
''pony**  wire  while  waiting  for  a  new  batch 
of  messages  to  deliver.  They  eagerly  looked 
forward  to  working  in  the  steam-heated 
world  of  the  Morse  Operator  instead  of  pedal- 
ing their  bikes  out  in  the  rain,  snow  and  cold 
delivering  messages. 

Western  Union  messengers  who  brought  a 
sufficient  number  of  replys  to  messages  de- 
livered, were  given  a  new  bicycle  as  an 
award. 

One  routine  death  message  to  be  delivered 
read: 

*"YOUR  FATHER  IS  DEAD  STOP  COME 
AT  ONCE" 

By  coincidence,  the  son  to  whom  the  tele- 
gram was  addressed  had  also  died  on  almost 
the  same  day  as  his  father.  The  persistent 
messenger,  who  could  already  visualize  him- 
self on  the  new  bike,  would  not  leave  the 
gathering  following  the  funeral  of  the  son 
unnl  he  had  been  given  a  reply  telegram. 
Finally,  the  mourners  composed  this  gem: 
**I  CANT  COME  STOP  I  IS  DEAD  TOO" 

Dodge  Institute 

Poor  farm  boys  looked  upon  telegraphy  as 
about  the  only  available  means  to  avoid 
spending  the  rest  of  their  lives  walking  be- 
tween the  handles  of  a  plow  on  the  farm.  High 
school  graduation  was  not  necessary  for  en- 
trance into  tlie  Dodge  Institute. 

Professor  G.M.  Dodge's  Pierce  Arrow 
Sedan,  which  could  be  seen  parked  in  front  of 
the  Institute,  was  a  definite  clue  that  the  Pro- 
fessor  wasn't  '* hurting'*  financially.  Such  a 
vehicle  cost  five  thousand  dollars  in  1925, 
equivalant  to  $25,000  in  today's  ''cheap" 
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dollars.  Older  readers  will  remember  the  dis- 
tinctive headlights  of  the  Pierce  Arrow  auto- 
mobiles, which  seemed  to  ^'grow"  right  out 
of  the  front  fenders . 

The  telegraph  wires  of  all  three  railroads 
operating  through  Valparaiso  were  routed 
through  the  dormitories  of  the  Institute. 
The  clicking  of  telegraph  sounders  was  heard 
twenty  four  hours  a  day,  no  doubt  the  first 
use  of  sleep  learning  by  anyone,  anywhere. 

The  well  trained  graduates  of  the  Dodge 
Institute,  all  of  whom  used  the  code  commer- 
cially ,  never  forgot  how  to  read  Morse  code, 
even  if  they  lived  to  be  a  hundred  years  old. 

Later,  when  jobs  for  radio  operators 
aboard  ships  and  at  shore  stations  became 
available,  the  school  changed  its  name  to 
Dodge  Institute  of  Radio  and  Telegraphy, 
erected  its  own  radio  station  and  of  course 
began  teaching  International  Morse  code  and 
radio  theory  in  addition  to  American  Morse. 
During  World  War  II,  k  trained  hundreds  of 
radio  operators  for  the  Armed  Services. 

The  buildings  are  now  part  of  Valparaiso 
University.  During  the  fifty  years  the 
Institute  was  in  operation,  five  large  letters 
comprising  the  word  DODGE  were  fastened 
over  the  doorway  to  the  Main  Building, 
When  the  school  closed  its  doors  forever  and 
these  letters  were  removed,  the  lack  of 
sunlight  behind  them  for  half  a  century  had 
indelibly  etched  the  word  * 'Dodge"  into  the 
stone  building  and  that  is  the  only  trace  left 
today  of  a  school  dear  to  the  hearts  of  many 
a  landlinc  or  radio  telegrapher.  Inquires 
relative  to  the  Dodge  Institute  at  Valparaiso 
University  today  are  apt  to  be  responded  to 
with  a  blank  stare  by  employees  of  the  latter 
school. 

Switchman  Mooney 

In  1949,  I  became  acquainted  with  '*Hay- 
wire  Mac*'  McChntoc,  a  writer  of  short  sto- 
ries concerning  railroads.  He  lold  me  a  true 
story  about  a  boomer  switchman  named 
Mooney.  He  appeared  one  cold  and  blustery 
evening  at  a  railroad  switching  yard  in 
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Chicago.  McClintoc  was  a  foreman  of  one  of 
the  switching  crews  there. 

Mooney  was  in  very  poor  condition.  Due  to 
participation  in  a  druken  brawl,  he  had  a 
black  eye  and  deep  lacerations  in  his  face. 
Dental  problems  were  of  no  concern  to  him, 
he  had  no  teeth.  His  clothes  were  ragged  and 
his  shoes  had  large  holes  completely  through 
the  soles.  Nevertheless,  the  yardmaster  was 
in  need  of  switchmen,  so  Mooney  was  hired. 
He  began  work  on  the  so-called  **graveyard** 
shift  beginning  at  midnight.  Mooney  imme- 
diately started  cutting  out  cardboard  soles  for 
his  shoes,  utilizing  the  narrow  switch-list 
forms  available  in  the  yard  office.  These 
forms  were  printed  on  a  rather  tough  type  of 
thin  cardboard .  The  temperature  that  evening 
was  ten  below  zero. 

All  went  well  throughout  the  night  in 
switching  cars,  although  a  stop  had  to  be 
made  occasionally  while  Mooney  half- so  led 
his  shoes  with  new  pieces  of  carboard.  How- 
ever, at  5  AM,  Mooney  flashed  a  violent 
*'wash-out"  (stop)  sign  with  his  electric 
lantern  to  the  rest  of  the  crew,  As  foreman, 
McClintoc  walked  the  length  of  a  long  string 
of  box  cars  to  determine  the  cause  of  this 
emergency  signal  and  discovered  that  they 
had  run  over  a  hobo,  compieie!y  severing  the 
body.  On  the  hobo's  feet  were  a  brand  new 
pair  of  leather  boots.  Mooney  was  instructed 
to  remain  with  the  corpse  while  McClintoc 
went  to  the  yard  office  to  call  the  police  and 
the  coroner.  When  the  latter  arrived  at  the 
scene,  he  concluded  that  the  case  was  a  rather 
simple  one,  declaring  that  the  hobo  probably 
thought  he  was  boarding  a  trian  for  warmer 
cHmes  and  had  slipped  on  the  abundant  ice 
present  in  the  yard  and  thus  fell  under  one  of 
the  moving  cars.  The  coroner  then  added  one 
statement  on  his  assessment  of  the  accident 
and  said  "'There's  one  thing  I  don*i  under- 
stand though  and  that  is  what  this  poor  fellow 
was  doing  out  in  this  kind  of  weather  without 
any  shoes/' 

Mac  looked  over  at  Mooney  and  saw  that 
Mooney  was  wearing  a  brand  new  pair  of 
high  boots.  The  Lord  works  in  mysterious 
ways. 

Years  later,  Mac  was  walking  down  Slate 
Street  in  Chicago  on  a  summer  afternoon 
when  someone  he  did  not  recognize  called  his 
name.  The  man  was  wearing  a  completely 
white  suit,  patent  leather  shoes,  a  Panama  hat 
and  a  diamond  ring  with  a  stone  in  it  about  the 
size  of  a  dime.  The  ** stranger'*  turned  out  to 
be  Mooney.  Mooney,  having  had  his  fill  of 
druken  fights,  missed  meals  and  shoes  with 
out  soles,  had  turned  into  a  "'home  guard''  (a 
railroad  man  who  stays  on  the  same  job  for  a 
long  time)  and  accumulated  many  years  of 
seniority. 

A  ftirther  postscript  to  this  story  is  that  at 
the  time  of  my  conversation  with  Mr.  Mc- 
Clintoc, NBC  Television  had  a  weekly  pro- 
gram featuring  a  different  song  writer  each 
week.  The  writer  would  sing  and  play  his 
more  popular  '"hits"  and  explain  how  he 
happened  to  compose  each  song  and  so  on. 

I  was  struck  by  the  extreme  modesty  of 
Haywire  Mac  in  not  mentioning  to  me,  dur- 
ing our  long  visit,  that  he  was  a  successful 
composer  of  popular  songs 
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FREE  BASE  STUBS  WITH 
EACH  BX  SERIES  TOWER 


25G 

25AG2  &  3 

25AG4 

43G 

45AG3  &  4 

5SG 

TBJ 

M200 

B9t'40 

SX'4a 

B9£&4 

!1DBX40 
H0^^48 
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T/4€HS 

HVQAIMrTELEK 

HF  AHTENNAS 
TH3JRS 

TH5MK?S 

TH2MK3S 

TH?DXS 

TH&DXK 

EXP  14 

QiC7ia 

lOSaAS 
tOSSAS 
1S58AS 
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6  51?  ft 
6  sq.ft 
&  SQ  ft 

6  wi  tt  1 
10  stiJt 
W  sqfl 
10  sq  ft 
f6  iq,n 
'  ^  5  ?-?  ft 


MS 
7-3S 

IflHTS 

14f^MQ 

1BVS 

t?AVQS 
t4AV0/WBS 

ISTD 

2B0QS 

5BD0S 


TO'  sectior 

fnodei  2  or  3  top  stcrion 
m^dei  4  lop  set; t ion   .. 

10'  section .**...„.. 

modBl  2  w  A  top  sedkir 

10'  section 

thrusl  btaring 
10^  masi  r  0  d. 
40  sell  supporting 
46^ielf  »uppanif)g 
56'sill  supporting 

64*seM  suppofttftg 
40*s«if  luppdrtms 
4 A  sell  sypporting 
56  leH  syppOfting 
WWA  ^pporring 
4B'scTP  5rjrr'i:'"^"'o 

n  GUY  wmi  SPECIAL 
500'  gaivanifftd  7  strand............ 

500'  gaivafli^Ed  7  strand  ........*.... 

ANTEHNAS 

Tribandi 

3  alimari  'Junior  Thunderbird" 
^  ej«men!  'Thunderbircl' 
2  element  'Thiinderbird'.x..... 

7  efem^nr  'Thundefbird' 

cijnvarsion  kLi  tO'  TH70XS. 
Explwer  u  inoand  beam, 
3a/#D  M  con-    Ei[?  tJ 

'Lgng  Jehn'  em  10  mtr 

Xqf>g  Jonn'  a  eieJTsem  lO^  mtr     . 
'long  John^  S  oinneEit  IS  mtr 

4  eiemanL  20  mtaf 1?^  90 

ymg  JoHn^  S  «l«niem  30  Frrir 

't^mvm'  rotary  dipote  3a^40fnif 
*!5iscowfej'  2  eJfifti  40  rnfftir  beam 
converts  r-?S  to  3  «l€in.  twam 
IMttbind  VertiuU 

'Hy-Tovwr"  10  tiifu  80  meters 

roof  ml  kii  for  12  AVQ.UAVO  and 

IflATV/WB 
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SAVE  OVER  35% 


PLUS  4^  SOFTWARE 

Turn  your  home  computer  into  a  house- 
hold finance  organizer,  learning  center, 
and  entertainment  center.  The  Plus  4*" 
Software  Package  contams  three  floppy 
diskettes  compatable  with  the  Com- 
modore* Plus  4'*  computer.  Due  to 
special  arrangements  with  the  maou- 
faclurer.  you  save. 

Software  Package  CfHitains  Fun  and 

Games  disk  w*lh  more  than  20  imagi- 
native games  for  the  whole  family  to 
enjoy,  plus  music  and  graphics  selec- 
tions. The  second  disk  is  Utilities/ 
Ff nance.  It  can  help  you  organize  and 
maintain  files,  lists  and  information.  The 
R nance  section  is  designed  to  heJp  you 
organize  your  personal  and  home  fin- 
ar^ces  and  investments.  The  third  disk  is 
Education.  A  fun  way  for  students  to  learn 
more  about  math.  Janguage,  geography, 
science,  history  and  more. 

Computd  the  Savingsi  You  don't  need 
a  computer  to  figure  out  this  is  an 
exceptional  value. ..  one  that  everyone  in 
the  family  will  enjoy. 
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SEND  TO: 

HHCin  AuthoHied  UquMator 

1405  Xenhjm  Une  N^Minneapolii,  MN  55441  -4494 

Send_^Phj»/4''  Sohwai^  S<*(*)  ttem  H-368S-7235-294 
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hancUin^  (Miartoeota  fesiden^  add  €%  sales  tex  Scarry, 
no  C.OlD.  onlera^ 

n  Uf  ch^cJk  dr  ino^iey  order  is  «nclOMd  (No  decays  m 
pftKesstng  ord«f»  p^d  by  check.; 


PLEASE    „^ 

CHECK;     D 


Aoct.  WO- , 


n 


-Exp. 


Z 


PLEASE  PRIMT  CLEARLY 
Name 


City 

BP  


iApL#. 


Wione 


I  S*^J^  MWO 


CIRCLE  123  ON  READER  SERVICE  CARD 


7$  Amateur  Radio  •  June.  1988    39 


■■P 


Number  1 4  on  your  Feedback  card 


Briefly 

RS 


erstand  what  this  term  really  means. 


by  W.  Max  Adams  W5PFG 


omrary  to  papular  betief,  RS'?32C  is 
tioL  ^  physical  unit  of  electronit!  equip- 
ment. It  is  the  Electronic  Industries  As- 
sociation (EI A)  designation  of  a  standard 
means  for  interconnecting  digital  equip- 
itiiyt  **RS-232C"  is  an  accepted  *  ^buzz- 
word" which,  like  **Zeerocks*'  and  *'Clean- 
x/'  has  a  more  lengthy  name  that  com- 
pletely describes  EIA's  recommendations. 
It  is  * 'Interface  Between  Data  Terminal 
Equipment  and  Data  Communication  Equip- 
ment Employing  Serial  Binary  Data  Inter- 
change/' RS-232C  is  a  much  easier  verbal 
mnemonic  to  cope  with  than  IBDTEDCE- 
ESBDI! 


The  category  Digital  Equipment  has  two 
subcategories:  Data  Terminal  Equipment 
(DTE),  and,  Data  Communication  Equip- 
ment (DOE).  DTE  is  a  machine  that  origi- 
nates and/or  receives  digital  daia,  such  as  a 
computer,  DCE  is  a  machine  that  provides 
functions  to  establish ,  maintain,  condition 
and  terminate  digital  data  signals  for  trans- 
mission to  another  machine,  such  as  a  tele- 
phone modem  or  packet-radio  Terminal 
Node  Controller.  The  physical  (hard -wired) 
connection  (interface)  between  most  of  to- 
day *s  equipment  is  according  to  the  popular 
Electronics  Industries  Association  (EI A)  RS- 
232C  specification. 


The  EIA  RS-232C  standard  defines  four 
areas  of  data  equipment  interfacing: 

L  Mechanical  characteristics  of  the  inter- 
face. 

2.  Electrical  signals  of  the  interface. 

3.  Signal  functions, 

4.  Secondary'  functions  for  some  applica- 
tions. 

The  first  three  areas  of  the  RS-232C  speci- 
fication  are  those  of  primary  interest  to  the 
amateur  radio  or  computer  enthusiast. 

The  EIA  RS-232C  mechanical  standard 
specifies: 

1.  Assignment  of  signals  to  connector 
pins. 


PIN 
NO. 


EIA 
CKT 


SIGNAL  DESCRIPTION 


TYPICAL 
MNEMONIC 


FROM 
OCE 


TO 
DTE 


1 
2 
3 

4 
5 
6 
7 
8 
9 

11 

12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 


AA 
BA 
BB 
CA 
CB 
CC 
AB 
OF 


23 
24 


V 


SCA 
DB 

SBB 
DO 

SCA 

CD 
CG 
CE 
CI 
DA 


PROTECT  I UE  (FRAME)  GROUND 

TRANSMIT  DATA 

RECEIUE  DATA 

REQUEST  TO  SEND 

CLEAR  TO  SEND 

DATA  SET  READY 

SIGNAL  GROUND 

RECEIUE  LINE  SIGNAL  DETECTED 

RESERUED 

RESERUED 

UNASSIGNED 

SECONDARY  RX  LINE  SIGNAL  DET. 

SECONDARY  CLEAR  TO  SEND 

SECONDARY  TRANSMIT  DATA 

TRANSMIT  SIGNAL  ELEMENT  TIMING  CDCE]| 

SECONDARY  RECEIUE  DATA 

RECEIUE  SIGNAL  ELEMENT  TIMING 

UNASS I GNED 

SECONDARY  REQUEST  TO  SEND 

DATA  TERMINAL  READY 

SIGNAL  QUALITY  DETECTOR 

RING  INDICATOR 

DATA  SIGNAL  RATE  SELECTOR  CDTE) 

TRANSMIT  SIGNAL  ELEMENT  TIMING  (DTEll 

UNASS I GNED 


GND 

TD 

RD 

RTS 

CTS 

DSR 

SG 

DCD 


m 


m 


m 
m 


m 


I 
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2.  Female  pirts  in  the  DCE  conneetor. 

3.  Male  pins  in  the  DTE  connector. 

4.  Maximum  cable  length  of  50  feet. 

5.  Maximufn  cable  capacitance  af  2500 
picofarads. 

RS-232C  standard  input/outpui  (I/O)  con- 
nectors m^  conimoiily  called  **serial  ports'* 
where  data  bits  are  ''shipped  "  in  and  out,  one 
bit  after  the  other.  Baud  rate  (number  of  sig- 
nal events  per  second),  signal  voltage  (or 
current  in  some  applications),  and  protocol 
(responses  to  data)  in  digital  communication 
must  be  the  same,  thereby  allowing  individu- 
al data  machines  to  understand  each  other. 

One  of  the  most  often  cussed  and  discussed 
RS-232C  subject  is  its  signal  characteris- 
tics and  functions.  RS-232C  was  written  to 
standardize  telephone  (wire  line)  interfac- 
ing. Its  original  application  has  been  ear- 
ned over  into  many  other  digital  commu- 
nicaiion  systems.  Some  RS-232C  features 
are  therefore  not  presently  used.  For  exam- 
ple, **Ring  Indication*'  is  not  required  for 
packet-radio  equipment  interfacing.  Table  1 
lists  RS-232C  standard  mechanical  (pin-out), 
EIA  circuit  designation,  signal  description, 
common  mnemonic  and  typical  DCE/DTE 
application. 

Connections 

RS*232C  mechanical  standard  is  often 
misunderstood.  For  example,  a  DB-25  type 
connector  isn't  specified  by  RS-232C.  It 
became  a  de  faao  *'standa^**  because  of 
its  propular  use.  RS~232C  pins  one  through 
seven  (and  Pin  20)  arc  of  major  interest  in 
amateur  radio  applications.  Only  four  of 
ihese*  however*  are  required  in  amateur 
packei-radio  equipment  interfacing:  protec- 
tive Ground  (GND,  Pin  I),  Transmit  Data 
(TD,  pin  2)  from  DTE  to  DCE,  Receive  Data 
(RD,  pin  3)  from  DCE  to  DTE,  and  Signal 
Ground  (SG,  piny). 

Data  signal  voltage  levels,  according  to  the 
RS-232C  standard,  are  shown  in  Figure  1. 
Negative  signals  between  -3  volts  and  --25 
volts  arc  recognized  as  Mark  signal  condi- 
tions, and  voltages  between  +3  volts  and 
+25  volts  are  recognizol  as  Space  signal 
conditions.  Mark  and  Space  voltage  levels  do 
not  have  to  be  the  same.  For  example,  Mark 
signal  voltage  can  be  —5  VDC,  and  Space 
signal  voltage  can  be  +12  VDC.  fNote: 
Mark  and  Space  cannot  be  generally  deHned 
as  "logic  Zero"  or  *  logic  One"  signals,  or 
vice-versa,  since  this  relationship  is  a  func- 
tion of  each  individual  electronic  system). 
Other  readily  available  voltage  levels  can 
(and  are)  used*  but  often  require  * 'condition- 
ing** to  saMy  interface  with  other  equip- 
ment. Signal  voltages  cannot  reside  in  the 
Signal  Transition  Region  and  must  be  within 
Iheir  limits  beyond  the  transition  region. 

Signal  Ground  (Pin  7)  is  common  to  both 
transmit  data  (TD)  and  receive  data  (RD) 
lines,  which  often  results  in  a  major  dis- 
advantage of  RS-232C  application.  For  ex- 
ample, consider  a  computer  and  modem 
using  RS-232C  signal  level  interface.  Each 
unit,  operated  from  its  own  DC  power 
supply,  can  cause  different  reference  (power 
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Figure  2.  Unbalanced  RS-232C ground  signal  conditions. 


and  signal)  ground  levels  at  each  end  of 
die  interface  cable,  as  shown  in  Figure  2. 
Data  between  equipment  with  different 
reference  levels  can  be  '^misunderstood/' 
thereby  resulting  in  program  or  infonnation 
'•glitches." 

RS-232C  standard  signal  current  is  speci- 
fied to  a  level  that  will  not  bum  up  interfaced 
equipment  due  to  fauUy  or  improperly  con- 
nected cables  or  connectors.  The  equipment 
can  be  damaged,  but  should  not  * 'smoke!" 
(In  eiecironics,  never  say  * 'never/'  Mr. 
Murphy's  well-known  laws  often  puts  egg  on 
one's  face.) 

Ham  Shack  Analogy 

Using  an  RS-232C  interface  is  somewhat 
like  using  a  radio  transceiver  to  interface  with 
another  ham  radio  station.  The  receiver  is 
patched  to  the  data  source  station  transmitter 
and  the  transmitter  is  patched  to  the  des- 
tination station  receiver.  Both  source  and 
destination  equipment  ^'parameters"  (i*c,, 
frequency,  communication  mode,  communi* 
cation  protocol,  etc.)  must  be  the  same  for 
mutual  understanding.  RS-232C  does  not 
specify  baud  rales,  communication  mode,  or 
communication  protocol. 

RS-232C  does,  however,  provide  flexible 
equipment  intertacing  and  some  interesting 
discussions  on  your  Local  repeater! 

Briefly  speaking »  the  primary  purpose  of 
ElA's  RS-232C  standard  is  a  reference  for 
system  design.  Manufacturing  consider- 
ations produce  a  wide  variety  of  connectors, 
special  signals  and  voltage/current  levels. 
Hopefully,  the  equipment  manufacturer  pro- 
vided documentaiion  to  aid  the  user. 

The  fimctjons  of  RS-232C  standard  signals 
are  well  documented. 

Pin  1— PROTECTIVE  GROUND. 

Pin  2-TRANSMIT  DATA  (TD). 


Connect  it  to  a  receive  INPUT. 

Pin  3— RECEIVE  DATA  (RD).  Connect 
it  to  a  transmit  OUTPUT. 

Pin  4~REQUEST  TO  SEND  (RTS).  A 
signal  from  the  data  source  that  tells  the  asso- 
ciated (receiving)  device  it  (the  source)  has 
data  to  be  transmitted. 

Pin  5--CLEAR  TO  SEND  (CTS).  A  sig- 
nal from  the  associated  receiving  equipmem 
to  the  data  source  (transmit)  equipment,  it 
(the  receiver)  is  ready  to  accept  data  input. 

Fin  6^DATA  SET  READY  (DSR).  DSR 
is  ''asserted"  (made  available)  on  PIN  20» 
when  the  equipment  is  operational  and  ready 
to  transmit  and/or  receive  data.  DTR  (and 
DSR).  in  some  applications,  are  jumpered  at 
the  cable  connector  and  not  physically  con- 
nected to  other  equipment. 

Pia  7—SIGNAL  GROUND  (SG).  This  is 
not  the  same  as  pin  L  Pin  7  is  the  * 'return" 
path  that  Mr,  Ohm  requires. 

When  all  else  fails,  look  at  the  reference 
material  in  the  bibliography.  It  may  well  ^- 
low  the  reader  to  come  up  with  the  seventh 
answer  to  a  six-way-QSO  RS-232C  question 
on  your  local  repeater,  or  at  the  next  browTi- 
watering  hole  i^coffce  shop)  QRM  session 


/.  ARRL  "AX.25  Amateur  Packet-Radio  Ut^-kyff  Pra- 

tocoi,  Venion  2M'\  October  1984. 
Z  Lyte  Johnson  WA  7GXD.  '  'Join  the  Farktf- Radio  Revo- 

luhon.  Pam  /.  //  and  HI",  73  Mtt^^zmc,  Sept/Oa 

1983.  Jmumry  1984. 
J.  M^rgartt  Morri^tn  KV7D,  et  at,  "Amattur  Patket- 

Radio.  Fans  / and 2'\  Ham Rat&n,  Juiyf August  !9S3, 

4,  W.  MaxAi^mu  WSPFG.  ^'Briefiy  Speaking.  Basic  Am- 
ataa-  Radio  Packet  Radio '  \  CQ  Magi^inc,  Ncv€miKr 
1985. 

5.  Radio  ^mck  No.  62-!J88,  UmifniamUng  Telephone 
Elefrtnmics**. 

d  RadioShackNo.62-ISS9^  ^^Und^tstandingDmaCom- 

mumcations"* 
7,  Riuiw  .Vmik  No.  62-2010,   "Understan^g  Digifol 

Eiectromcs '  \ 
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Number  15  Of>  your  Feedback  card 


Bicycle-Mobile  R&D  Lab 

Practical  Points  for  Inhibited  Experimenters 


It  can  happen  anywhere,  and  usually  does, 
I  wake  in  camp,  breathe  the  vapors  of 
mnrning  inside  a  billowing  nylon  cocoon* 
rustic  a  warm  hand  from  the  depths  of  my 
sleeping  bag  to  touch  KA8ZYW,  and  lie  there 
thinking  imemly.  **Hmnimm. ,  Jf  I  le!  the 
new  TNC  handle  speech  control  in  parallel 
wtih  the  BCP,  fhen  I  can  sign  on  via  packei 
from  ilie  HP  ynd  carr>  on  a  synthesized 
conversation  with  people  around  the 
bike. .  .moniioring  their  audio  on  49  MHz. 
Gee.  >  /' 

Maggie's  hair  ca^^cades  across  my  neck. 
**  You  were  talking  in  your  sleep  again/'  she 
murmurs.  '*[s  a  speeeh-conirol  bus  some- 
thing the  government  uses  to  arrest  boring 
politicians?'' 

Those  are  the  first  clues.  Over  flawless 
campground  coffee,  I  stretch,  sketch,  and 
mumble,  scan  my  li?iiings  and  schematics, 
regale  the  morning-swcci  YL  with  complex 
tales  of  logic  and  lechnomagic.  The  maps  are 
forgotten  and  there's  no  rush  to  pack ...  for 
il*s  a  tinkering  day! 

WelU  so  now  what?  There's  no  room  on  l 
bicycle  for  diagnostic  toolsi,  documentation 
library,  R&D  inventory,  pfnioiyping  board, 
and  drafting  equipment — or  is  there? 

One  of  the  things  Fve  ieamcd  from  this 
whole  traveling  circuil  of  mine  is  thui  no 
complex  system  is  ever  finished.  And  while 
reliability  has  been  generally  excellent.  I  find 
a  lot  of  reasons  !o  crawl  under  the  hood  and 
do  some  engineering.  As  such*  Fve  had  to  put 
together  a  passable  mobile  R  &  D  lab .  .  .and 
in  this,  the  fifth  column  of  the  series,  Td  like 
to  take  the  reader  on  a  quick  tour. 

The  First  Issue:  Documentation 

If  I  had  to  work  on  ihe  Winnebiko  from 
memory,  nothing  would  ever  get  done  for 
fear  of  screwing  it  up  beyond  recognition.  A 
project  in  progress  becomes  etched  so  deeply 

in  the  brain  that  the  builder  is  sure  he  always 
remember  exactly  how  it  works.  A  few  grim 
all-nighters  of  staring  glumly  at  undocument- 
ed creations,  however,  dispelled  that  falla- 
cious notion  from  my  head.  I  now  carry  three 
forms  of  documental  ion  on  the  bike: 

A  clamp-style  binder,  stuffed  with  about  M" 
of  schemalics,  listings,  notes,  wiring 
specs,  idea  sketches,  and  so  on.  This  is  the 
irreplaceable  document  that  completely 

defines  the  custom  parts  of  the  electronics 
package,  and  I  periodically  photocopy  the 
whole  mess  and  mail  it  back  to  my  office  as 
a  backup. 

An  ' 'aquarium  of  microfiche"  containing 
highly  reduced  copies  of  key  IC  databooks, 
software  and  hardware  manuals,  reference 
guides,  and  so  on.  A  20X  Keyan  reader 
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gives  easy  access  to  what  would  otherwise 
amount  to  15-20  pounds  of  books.  I  have 
also  added  Buckmaster's  microfichcd  am- 
ateur radio  call  directory,  a  number  of 
maps,  and  other  convenient  reference  ma- 
teriaL 

A  subdireclory  of  disk  files  on  the  HP  laptop* 
defming  operating  procedures,  the  func- 
tions of  all  controls,  and  other  variable 
information.  This  includes  the  Bicvcle 
Control  Processor's  source  code  listings 
and — equally  important— a  sprawl  iog  file 
of  comments  and  narrative  explanations 
associated  with  each  of  the  15  major  revi- 
sion levels.  This  has  proved  invaluable 
time  and  again,  as  I  wade  hesitantly  into  an 
obscure  backwater  of  this  real-time  pro- 
gram and  wonder  what  madness  possessed 
me  back  when  I  wrote  it. 

Adding  new  documentation  is  some  thing 
that  should  happen  at  the  time  of  any  change 
to  the  system,  of  course,  so  my  *'R  &  D 
pack'"  also  contains  a  small  case  with  basic 
drawing  tools  and  templates. 

Tiny  Test  Bench 

With  space  at  a  premium,  I  had  to  forego  a 
few  basic  essentials.  I  carry  no  oscilloscope, 
flinction  gencratort  spectrum  analyzer,  ham- 
mer, or  milling  machine.  But  I  do  have  a  logic 
probe,  digital  multimeter,  SWR  bridge,  pro- 
totyping board,  software  development  sys- 
tem, bench  supply*  built-in  current  monitor, 
"Quick-Connect"'  wiring  tool,  butane  sol- 
dering iron,  and  extensive  toolkit. 

It's  amazing  how  much  can  be  done  with 
a  few  basic  lightweight  tools  when  the  con- 
straints of  a  nomadic  lifestyle  demand  ii. 
My  software  contains  a  library  of  test  loops 
that  exercise  all  t/O  logic  in  a  way  that 
makes  it  amenable  to  debugging  with  a  logic 
probe  and  development  system.  Internal 
jacks  offer  convenient  supply  voltages  for 
prototyping,  and  a  ledge  inside  the  console 
even  carries  a  permanent  parts  tray  and  sol- 
dering-iron stand,  The  point  of  all  this,  of 
course,  is  to  make  development  work  as  pain- 
less as  possible.  .  .even  if  it  happens  in  a 
campground. 

Easy  prototyping  depends  upon  a  conve- 
nient packaging  method,  and  I  use  Che 
Robinson-Nugeni  Quick-Connect  boards 
exclusively.  They're  faster  than  wirewrap, 
lower  profile,  and  more  rugged  (a  major 
issue  on  a  bicycle).  The  boards  arc  hinged 
in  my  installation,  so  modifications  can 
be  made  wiihoui  having  to  unplug  any  con- 
nectors or  dangle  live  hardware  from  a  cable 
harness. 

One  more  thing.  Despite  convenient  on- 
board equipment,  there  are  still  occasional 


projects  that  require  more  in  the  way  of  sup- 
port facilities  than  I  can  carry.  1  keep  a  list  of 
such  'iong-range  TO-DO's*'  on  disk,  and 
scan  it  whenever  I  find  myself  visiting  some- 
one who  owns  a  well-equipped  lab,  "'Ahh- 
hh, .  J  see  you  have  a  spectrum  analyzer. 
You  know,  [  have  some  birdies  that  have  been 
giving  me  trouble. .  .got  a  near-field  probe 
for  that  thing?" 

The  Junk  Box 

As  we  all  know,  no  lab  is  complete—or 
even  possible— without  a  well -equipped  junk 
box  of  tinkering  stcKik.  It's  just  not  possible  to 
experiment  effectively  if  the  only  access  to 
components  is  a  shopping  list  (hamfests  and 
surplus  stores  notwithstanding). 

1  carry  about  six  pounds  of  pans,  as  well  as 
a  bag  of  fundamental  essentials  such  as  Ty- 
raps,  wire,  heat-shrink,  and  the  like.  There  is 
a  sheet  of  antistatic  foam  with  a  hundred  or  so 
74HC  glue  parLs,  along  with  a  collection  of 
particularly  interesting  devices  I  just  gotta 
have,  (You  know  how  it  is:  "Well,  someday 
Fll  find  a  neat  use  for  a  high-sp^d  array 
processor  on  my  bike. .  .sure*  Fll  take  it.'*) 
There  arc  a  few  dozen  individual  Zip-Loc 
bags,  dedicated  to  such  things  as  R's,  C's, 
D*s,  0*s,  connectors,  switches,  ferrites, 
packaging  parts,  mechanical  hardware, 
spade  lugs,  and  so  on— with,  amazingly, 
enough  depth  and  variety  to  support  a  t)' pica  I 
day  of  tearing  into  the  system  with  new  ideas 
in  mind. 

Keep  On  Tinkerin' 

The  bottom  line,  of  course,  is  that  no-one 
need  be  prevented  from  experimenting  by  the 
constraints  of  a  nomadic,  cramped,  or  social- 
ly hampered  lifestyle.  I  have  an  old  friend 
who  lost  the  spark  of  tek wizardry  when  he 
married  a  rather  dull  preppie  more  obsessed 
with  style  than  substance.  The  books  in  the 
living  room  were  sorted  by  color  of  binding, 
the  dog  was  a  designer  model  far  beyond  thei  r 
budget,  and  all  that  junk  of  his  cluttering  the 
basement  JUST  HAD  TO  GO!  Before  long 
he  gave  in:  The  subscriptions  to  journals 
lapsed,  the  equipment  was  all  sold  or  given 
away,  and  this  promising  designer  of  eariy 
microprocessor  systems  became  just  another 
dull  employee  with  no  passions,  no  hobbies, 
no  energy,  no  dreams. 

But  a  single  desk  can  hold  enough  to  keep 
the  creative  spark  alive— enough  to  keep  the 
nose  wrinkline  with  the  acrid  smell  of  sol- 
dcr , .  ,lhe  eyes  gleaming  in  the  light  of  danc- 
ing phosphor, ,  ,the  ears  perkmg  to  the  dis- 
tant call  of  an  unmet  friend  as  yet  another  idea 
survives  Ihe  smoke  test  and  reinforces  the 
reason  for  being. 

Creativity  can  thrive  any  where— let  it!| 
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CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At. 
call  or  write  for  special  quote 


When  It  comes  to 

FAST  DELIVERY.  HGNE5T  DEALING  and 

PROM PT/DEPEhJDABLE  S-E-Pf^V-l-C-E  back-up 

We  cian;t  jy-^t  advertrse  it  —  V^E  GIVE  IP 


u^Xe  tksat 


In  1937,  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
(ong-fasting  tradition  of  Honest  Deaiing,  Quality  Products  and 
Dependable  *  'S-E-R-  V-hC-E ' '! 

Above  alf,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  sanne  ''fair"  treatment  you've  come 
to  rely  on«  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
$0  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 

Nye 

Palomar 

Radio  Callbook 

Rohn 

Telex/Hygain 

Ten-Tec 

Trio-Kenwood 

Unadllla/Reyco 

Vaesu 


AEA 

Bel  den 

Icom 

Ailnco 

Bencher 

Jerold/Delhi 

Ameritron 

Bird 

Kantronlcs 

Am  phenol 

Butternut 

KOK/Encomm 

Amp  Supply 

Centurion 

KLM 

Antenna 

CES 

Larsen 

Specialists 

Cushcraft 

MFJ 

Astron 

Dalwa 

Mrage 

B&W 

Hustler 

Moseley 

SELECTION 


SIRVIC-E 


SATISFAaiON! 


AMERICA'S  MOST  REUABLI  AMATEUR  RADIO  DEALER 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  W rile  Us  Today  For  a  Quote  1 
Yaull  Find  Us  to  be  Courteous,  Knowledgeable 

and  Honest 

PHONE  (605)  886-7314 
FAX  (605)  886-3444 


STORE  HOURS- 

f-5  P.M.  (CSf) 
MOMDAT  tfiTtt  FRIDAr 

a  PEN  SATUtMiri 

frill*  1  r,M,  (CST} 

CtOSID 
SUMDATS/HOUDAri 


IMA II  AND 
TELE^>HiO^[ 

-WtlCOMED' 
,  .  .  Jh*\t'im  OMr 

builH*ii! ! 


(L-^ 

Write  today  for  our  latest  Bullefin/Used  Equipment  List, 


162  N;  Maple 

P.O.  Box  73 

Watertown,  SD  57201 


TEN-TEC  PARAGON 

160-10^  HF  TRANSCEIVER 

NOW  IN  STOCK! 
CALL  FOR  QUOTE! 


CIRCLE  92  ON  READER  SERVICE  CARD 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


I 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterTM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


TELEX:  #  4932256  KENDECOM 

FAX:  #61 73737304 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  mennory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


MtCRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834   (617)  372-3442 


I 


F 


2  meters  220  440 


CIRCLE  295  OK  READER  SERVICE  CARD 
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Continu&d  from  page  6 
Island,  OahUt  Calfomia,  Missou- 
ri...and  back  to  New  Jersey.  It  was 
a  fantasic  six  weeK  Inp.  meeting 
hams  at  every  stop  and  talking 
with  thousands  more  while  we 
were  frying.  Unfortunately,  f  was 
SO  irritated  by  OLJ's  arrogance 
that  I  refused  to  write  the  story  of 
Urn  Irip. 

Where  was  I? 

Now,  Chandra.  Well,  on  the 
strength  of  the  article  in  the  March 
Discover,  I  bought  her  book, 
Evotution  From  Space,  a  theory 
of  cosmic  creationism,  written 
with  S»r  Fred  Hoyle.  Chandra,  it 
turns  out,  Is  a  well*known  as- 
tronomer. 

The  book  was  utterly  fascinat- 
ing. I  couldn't  put  it  down.  Chan- 
dra does  a  very  scientific  job  of 
lining  up  all  of  the  facts  available 
from  astronomy,  geology,  biology, 
and  other  sciences,  and  presents 
them  as  a  completely  new  con- 
cept of  how  iife  started  and  devel- 
oped on  Earth.  No,  the  ideas  are 
not  supportive  of  biblical  creation- 
ism,  nor  of  Darwin,  for  that  matter. 
She  makes  a  powerful  case,  care- 
fully documented  every  inch  of  the 
way.  Most  impressive. 

Particularly  fascinating  to  reli- 
gious zealots  may  be  the  problem 
of  Iheir  cherished  beliefs  being 
challenged  by  science.  Of  course, 
that's  supposing  such  a  transfor- 
mation is  possible,  which  I  don't 
accept.  Religious,  like  political  be- 
liefs, often  are  remarkably  du- 
rable, able  to  withstand  incredible 
onslaughts  of  reason  and  facts 
with  nothing  more  lasting  than 
deep  resentment  resulting. 

Unconventional  Wisdom 

While  on  the  one  hand  Chandra 
demolishes  all  the  accepted  ex- 
planations of  how  life  began  on 
Earth,  she  comes  up  with  both  a 
mathematical  and  a  scientific 
proof  of  the  ejcistence  of  God.  Sci- 
entists who  haven't  had  a  reli- 
gious brainwashing  may  find  this 
inresistable. 

For  instance,  Chandra  shows 
ctear  evidence  that  life  occurred 
on  Earth  at  the  earliest  instant  it 
could  have  survived  here.  She 
shows  mathematically  the  utter 
impossibility  of  life  getting  started 
by  chance.  If  you  feel  like  arguing 
with  her  theory,  read  the  book 
($5,95  in  paperback),  don't  get 
steamed  up  just  from  this  micro- 
report. 

She  shows  that  microbes  are 
small  enough  to  be  pushed 
through  space  millions  of  light 
years  by  the  pressure  of  light. 
She  shows  that  they  can  [*ve  for 


billions  of  years  in  suspended 
animation,  awaiting  a  suitable 
planet  to  colonize.  She  shows  that 
there  seem  to  be  vast  quantities 
of  such  cells  moving  through 
space. 

I  suspect  Chandra's  book  may 
appeal  to  people  in  an  inverse  pro- 
portion to  the  degree  of  religious 
brainwashing  they've  received, 
mostly  from  parents  when  they're 
very  young.  '*Give  me  a  child  until 
he's  seven  and  I'll  give  you  the 
man/'  Was  it  Freud  who  said 
that?  If  you  watched  the  PBS  pro- 
gram  ^7-14-21-28/'  you  probably 
understand  the  startling  truth  of 
this  concept. 

Brain  Power 

Now,  this  brainwashing  thing 
takes  me  back  even  before  my  ex- 
citing  adventures  on  Operation 
World-Wide.  WeVe  aJI  seen  the 
Hah  Krishnas  at  airports  and  read 
about  MoonieSt  so  we  know  on 
some  level  that  brainwashing 
works  terrifyingly  well.  We  may 
think  that  there's  a  requirement 
for  some  sort  of  brain  damage  or 
stupidity  to  make  someone  sus- 
ceptible to  these  religions. 

fsio,  it  can  happen  to  the  most 
Intelligent  people.  It's  got  fittle  to 
do  with  intelligence  or  education. 
It  has  more  to  do  with  hypnotism, 
which  is  a  mysterious  working  of 
the  mind  only  a  few  people  under- 
stand. For  that  matter,  it's  not 
really  possible  to  say  that  anyone 
really  understands  how  the  mind 
works.  Heck,  we  still  don't  even 
have  a  ctue  as  to  where  or  how 
memories  are  stored. 

Anyway,  quite  a  few  years  back 
there  was  a  chap  who  came  out 
with  an  outrageous  explanation  of 
how  the  mind  worked.  This,  in 
turn,  suggested  a  way  to  repair 
some  of  the  more  serious  menial 
problems.  Naturally  the  medical 
establishment  quickly  branded 
him  as  a  quack,  the  same  treat- 
ment they  give  almost  anyone 
with  a  new  idea,  right  or  wrong. 
But  I'm  willing  to  give  new  ideas  a 
chance,  so  I  read  carefully  on  the 
subject.  Then,  fascinated  by  what 
I'd  read,  plus  some  very  convinc- 
ing experimental  proofs  I  left  my 
job  as  a  radio  engineer/announc- 
er and  went  to  work  with  the  chap 
for  a  while  in  his  new  research 
foundation. 

One  of  the  beauties  of  brain- 
washing with  hypnotism  is  that  the 
people  hypnotized  not  only  are 
unaware  that  anything  strange 
has  happened,  they  will  fight  to 
the  death  for  their  new  beliefs. 
This  is  why  it  is  so  difficult  to  kid- 
nap and  reprogram  people  who 


have  been  captured  by  the  fa- 
natical religious  sects.  This  Is 
one  ot  the  reasons  why  we  have 
terrorists.  You  just  can't  reason 
with  such  deeply  ingrained  mind 
programming. 

So  What? 

In  general  Tve  found  that  the 
louder  and  the  more  impassioned 
the  noise  from  politlcrans  and  reli- 
gious leaders,  the  less  I'll  find  ot 
truth  and  the  more  Til  be  expected 
to  accept  beliefs  on  blind  faith. 

How  can  we  tell  when  we  are 
reacting  because  of  brainwashing 
or  hypnosis?  Heck,  that's  easy, 
if  you  think  about  it.  The  flashing 
red  light  should  come  on  when 
you  find  yourself  getting  mad. 
This  is  a  ctass  A  warning  that 
reason  is  fighting  some  sort  of 
belief.  The  easy  way  out  is  to 
get  mad.  This  blanks  the  mind 
from  receiving  any  further  rea- 
soned input.  When  you  get  mad 
you  are  no  longer  able  to  think 
rationally.  Just  listen  to  ar>gry  peo- 
ple screaming  out  slogans.  Many 
things  they  say  don't  even  fjt  the 
occasion,  but  their  conscious 
mind  is  so  heavily  blanked  by  arv 
gry  emotions  that  they  aren't  even 
aware  of  all  this. 

The  Impossfbte  Is  Posslbte 

It's  frustrating  to  realize  that  all 
of  us  are,  to  some  degree,  operat- 
ing on  the  basis  of  early  brain- 
washing. We're  embarrassed  at 
the  thorough  job  our  ancestors  did 
on  the  American  Indians,  Could 
never  happen  again,  right?  Then 
we  think  about  the  job  the  Ger- 
mans did  on  people  not  all  that 
long  ago.  They  killed  about  six  mil- 
lion Jews  and  another  six  million 
non-Jews,  Stairn  wiped  out  over 
double  that.  The  Chinese  wiped 
out  tens  of  millions  fairly  recently. 
600.000  Ugandans  have  been 
murdered  in  the  last  few  years. 
Several  million  Afghanis.  Who 
knows  how  many  Iranians  and 
IraquiS? 

The  people  who  are  doing  all 
this  killing  are  pyeople.  People  like 
us.  The  only  difference  is  in  the 
degree  and  type  ot  brainwashing. 
Old  timers  like  me  will  remember 
the  force  of  patriotism  that  fueled 
WWIL  There  was  little  thought  of 
not  fighting.  Men  were  caught  up 
in  it,  pushed  hard  by  their  wives 
and  mothers.  The  media  and  Hol- 
lywood cooperated  with  the  gov- 
ernment in  massive  media  hype.  It 
worked, 

It's  fascinating  to  demonstrate 
the  power  of  even  the  simplest  of 
post-hypnotic  suggestion,  For  in- 
stance, if  you  tell  a  person  under 


hypnosis  that  when  you  touch 
your  cuff  hell  take  off  his  coat 
and  when  you  touch  your  ear 
he'll  put  it  back  on,  you  can 
have  him  taking  off  and  putting  on 
his  coat  dozens  of  times,  always 
with  a  logical  (to  him)  explanation, 
Ofie  he  truty  t>eljeves.  It  isn't  until 
you  have  him  taking  it  off  and 
putting  it  on  several  times  a 
minute  that  he  finally  realizes 
something  is  wrong  that  he  can't 
explain.  It's  absolutely  amazing 
how  well  even  a  simple  exercise 
tike  this  is  protected  by  the  mind 
from  recognition. 

Yes,  with  the  appropriate  thera- 
py it's  possible  to  go  back  and 
decondition  all  this  mess,  setting 
people  free  to  actually  think.  This 
must  take  a  long  time,  right?  No, 
It's  incredibly  faster  than  any  of 
our  accepted  mental  therapies. 
We're  talking  about  months  of 
cure  in  hours. 

Lamentation 

I  bump  into  Bud  at  Dayton  occa- 
sionally. I  haven't  seen  weOU 
since  the  trip,  thankfully.  It  would 
have  been  an  infinitely  better  trip 
except  for  him.  Sill  W2SKE  was 
a  great  traveling  companion.  He 
went  on  to  become  the  head 
of  CBS  News  and  retired  a  few 
years  ago. 

ril  have  to  write  about  the  trip.  I 
don't  remember  that  anything  tike 
it  has  ever  happened  again  in  am- 
ateur radio.  It  was  a  ham's  idea  of 
nirvana,  visiting  24  countries,  all 
the  while  keeping  in  touch  with  the 
entire  world  with  the  ham  station 
on  the  C-54. 

Old  timers  will  remember  when 
Arthur  Godfrey  went  on  a  trip  to 
Africa  and  took  along  amateur  ra- 
dio, I  remember  trying  my  darn- 
dest  to  get  through  when  he  was 
on  the  air  from  French  West  Africa 
(FF8)— not  to  talk  with  Arthur,  but 
with  a  close  fnend  of  mine,  Carol 
Cone,  who  was  along  with  him  on 
the  safari.  Never  made  it. 

Somewhere  in  the  barn  1  have  a 
couple  of  the  old  Operation  World- 
Wide  Ampex  tapes.  I  wonder  what 
ever  happened  to  the  dozens  of 
tapes  with  the  thousands  of  QSOs 
from  that  trip? 

Ah,  a  lament  for  the  old  DX- 
pedition  days:  the  Halltcrafters 
DXpedttion  into  darkest  Africa; 
Godfrey;  Don  fVliller,  for  all  his 
shenanigans,  gave  us  contacts 
from  almost  everywhere.  Gus 
Browning  W4BP0's  trips;  Danny 
Weil  and  the  YAS(\i1E;  Dick 
McKircher  WOMLY's  African 
barrage. 

Say,  where  are  Lloyd  and  Iris 
now? 
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New  PRODUCTS 


Compiled  by  Linda  Reneau 


mQl^M.  FFtEOUENCY  STNtHESfZEH 


PRODUCT  OF  THE  MONTH 


A&AENGINEERrNG 

A  &  A  Engineering's  new  Digital  Frequency  Synthesizer  has  1 
Hz  resDiution,  an  output  of  V2V  peak-to-peak  into  750  with  almost 
no  phase  noise  to  frequencies  in  excess  of  6.5  MHz.  Digital 
synthesis  techniques  ell  mate  VCO,  PLL,  and  loop  setting  time.  It 
comes  complete  with  RF  unit,  microprocessor  controller,  seven 
segment  display,  keyboard,  and  110  VAC  power  supply.  The 
controller  offers  a  standard  12-key  program  and  accepts  as  many 
as  32  keys.  Unused  EPROM  and  RAM  space  allows  the  user  to 
program  custom  features.  The  price  is  $429.95  per  unit,  FOB 
Anaheim.  Quantity  discounts.  Call  or  write  ASA  Engineering, 
2521  W.  La  Pafma,  Unit  K,  Anaheim  CA  92801;  714-952-21 U. 
Or  circle  Reader  Service  number  211. 


APPLIED  DIGITAL  RESEARCH,  INC. 


ADR  announces  SAT  TRAK  II, 
an  automatic  satellite  tracking 
controller,  SAT  TRAK  II  calculates 
satellite  position  and  antenna  an- 
gle in  real  time.  It  wifl  drive  most 
azimuth  and  elevation  rotors 
mcludlng  the  Kenpro  KR400/ 
KR500,  KR5400A,  KR5600A  (an 


interface  is  provided  for  the  "A** 
series),  and  CDE  rotors.  The  $435 
price  includes  all  necessary  con- 
nectors and  a  110  VAC  power 
supply.  Applied  Digitat  Research, 
inc.,  PO  Box  10184,  Sarasota  FL 
34232:  813-378-3410.  Or  circle 
Reader  Service  number  201 . 


MELCO 
PUBLISHING 

The  Heil  Ham  Radio 
Handbooii ,  written  by 
Bob  Heil  K9EID  explores 
the  practical  aspects  of 
instalfing  antennas,  sold- 
ering connectors,  ground- 
ing your  station,  identifying 
Iransitor  leads,  and  much 
more.  This  book  has  lots  of 
handy  hints  and  money- 
saving  ideas  in  easy  to 
understand  language.  To 
order,  send  $9.95  pfus 
$1  postage  to  Metco  Pub- 
iishing,  PO  Box  26,  Mar- 
Issa  IL  62257.  Or  circle 
Reader  Service  number 
202. 


I 


ADVANCED  COMPUTER  CONTROLS,  INC, 


The  new  RC-96  Repeater  Con- 
troller has  remote  programming, 
autopatch  with  autodialer,  and 
memory  for  200  phone  numbers. 
It  also  features  a  talking  S-meter, 
built-in  keypad  and  shielded  DIN 
cables.  The  RC-96  Repeater 
Controller  supports  pocket 
pagers,  linking  to  other  repeaters, 
and  a  bulletin  board,  A  gas 


discharge  tube  across  the  phone 
line  and  transient  suppressors 
on  each  signal  line  minimize  the 
risk  of  lightning  damage.  The 
suggested  retail  price  is  $1,350. 
For  more  information,  contact 
Advanced  Computer  Controls, 
inc.,  2356  Wafsh  Avenue,  Santa 
Clara  CA  95051,  or  call  408-727- 
3330. 


p 


AMECO  PUBLISHING  CORP, 


AMECO's  new  tunable  pream- 
plifier Model  PT-3  continuously 
covers  1.S  through  54  MHz. 
Options  are  available  for  second 
receiver  and  separate  receiving 
antennas.  Retail,  the  PT-3  Pream- 
plifier is  $109,95.  The  P-12T 


power  supply  adapter  is  $8.95. 
For  further  information,  contact 
AMECO,  220  E.  Jericho  Turnpike, 
Mineoia  NY  11501;  516-741- 
5030.  Or  circle  Reader  Service 
number  21 4. 
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TRUE  VALUE  SOFTWARE 

True  Value  Software  TVS701B 

repeater  controller  can  be  remote- 
ly configured  without  ROMS  or 
jumpers.  The  unit  offers  voltage 
tetemetry  and  alarms  to  monitor 
batteries  and  power  levels.  A 
watchdog  timer  and  EEPROM 
protect  the  unit  from  power  fail- 
ure, TVS701B  has  74  lunclions, 
four  levels  of  control  security ,  digi- 
tal inputs  and  outputs  for  auxiliary 
control  and  alarms.  Easy-to-buiid 
kit  price:  $190.  Assembled  and 
tesled.  $300.  True  Vaiue  Soft- 
ware,  2805  E.  Sherran  Lane, 
PhoertixAZdSOW:  m)2-95&4259. 
Or  ctrcte  Reader  Service  number 
204. 


INTELECT 

The  l-C-LATOR  16,  available 
from  InteJect.  allows  design  and 
tesi  of  any  DIP  device.  The  user 
can  open  loops.  Inject  signals, 
and  modify  circuits  outside  an 
original  assembly.  The  experi* 
menter  can  measure  current  and 
independently  open  each  signal 
path  The  user  replaces  the  origi- 
nal IC  with  the  (-C-LATOR  16's 
cable,  elminating  the  need  for 
card  extenders.  The  unit  will 
accommodate  6-  to  16-pin  analog 
Of  digiiat  IGs.  H  can  be  used  with 
emulator  probes,  function  genera- 
tors, logic  analyzers,  and  scopes. 


Price:  $49,75.  Free  brochure. 
INTELECT.  2908  Nebraska  Ave., 
Suite  A.  Santa  Monica  CA  90404, 
Or  circle  Reader  Service  number 
203. 
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TRIDOS 

Terminator,  from  TriDos  Soft- 
ware Publishers,  is  a  rest  time 

graphic  emulation  of  the 
Geochron*  docks.  The  graphic 
map  of  the  earth  shows  the  termi- 
nator iine  between  night  and  day. 
The  lime  algorithms  consider 
solar  declination,  apparent  size  of 
the  solar  disk,  atmospheric  refrac- 
tion, and  ttie  difference  between 


solar  and  earth  times  due  lo  the 
earth's  slightly  elflpticat  orbit.  To 
display  areas  on  the  map  add  the 
user's  name,  longitude,  latitude, 
and  time  zone  to  the  parameter 
file.  Terminalof  is  available  from 
dealers  for  $39.95  or  from  Spile 
Software,  4004  SW  Barbur  Blvd., 
Poni&nd  OR  9  7201.  Order  ton  free 
at  800-237^91 11.  Or  circle  Reader 
Service  number  210* 


BENCHER,  INC 

Bencher  introduces  the  YA-1 
Low  Pass  Filter,  which  demon- 
strates a  minimum  attenuation 
of  SO  dB  for  harmonic  radiation  ai 
54  MHz.  It  has  a  working  range 
of  1 .8  to  29.7  MHr,  an  impedance 
of  50Q.  power  rating  of  t.5kW 
continuous,  and  6kW  peak.  The 


YA-1  sells  for  $39.95  plus  S3 
postage.  B&nchen  irK,.  333  West 
Lake  Street  Chicago  it  60606. 
MCt  Mart  277'SW9,  TELEX  650- 
277-5159,  Phone  312-283-1808. 
Of  circle  Reader  Service  number 
215. 


PERIPHEX,  INC. 

Periphex  announces  new  re- 
placement  t^attery  packs  for  the 
Yaesu  FT-23/R/33R/73R.  The 
FNB-10,  7.2V  600mA  for  2.5W 
output  and  the  FNB*12,  12V 
500mA  for  5W  output  are  both 
avarEable  from  stock.  Charge  with 
standard  Yaesu  wall  or  desk 
chargers.  Both  battery  packs  offer 
a  one  year  guarantee.  FN6-10  is 
just  $33,  and  the  FNB-1 2  is  $49  + 
$3  shipping.  For  further  informa- 
tion  on  these  or  other  battery 
packs,  contact  Fenp/jex,  Inc.,  149 


Palmer  Road,  Southbury  CT 
0648$;  1-800^634-8132,  in  CT 
203-264-3985.  Or  circle  Reader 
Service  number  205. 
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DATAK 

DATAK*s  latest  SO-page  cata-  Road, 

log  is  for  the  ham  who  builds  or  circle 

customizes  his  own  gear.  The  213, 


catalog  offers  electronic  ti- 
tle sets:  multi-color  transfer 
designs  to  make  special 
meter  diats  and  tap  switch 
patterns;  alphabet  and 
number  sheets;  resist  pat- 
terns for  makmg  prfnted 
circuits  via  the  "Direct 
Etch*'  method;  and  a  pat- 
ented "Photo  Etch"  set 
that  will  copy  circuit  pat- 
terns from  a  magazine 
without  harming  the  page. 
DATAK  also  has  over  600 
JotDraft™  printed  circuit 
patterns.  PC  tapes,  etching 
and  plating  chemicals,  and 
protective  coatings.  For 
your  free  catalog  write  to 
The  DATAK  Corporation, 
3117  Paterson  Piank 
No.  Bergen  NJ  07047.  Or 
Reader  Service  number 
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AMATEUR  RADIO  SCHOOL 

Amateur  Radio  School  an- 
nounces their  newest  course,  the 
Video  Novice.  Using  your  TV  and 
VCR,  this  course  demonstrates 
subjects  not  easily  understood 
from  books  alone.  Video  Novice 


covers  practical  demon- 
strations and  explana- 
tions for  everyone  new  to 
amateur  radio.  The 
course  consists  of  two, 
two  hour  VHS  cassettes, 
one  C90  audio  cassette, 
and  a  study  guide  with 
302  questions,  answers, 
and  a  frequency  chart. 
Cassette  #1  has  two 
hours  of  theory,  and  §2 
has  one  hour  of  theory 
and  one  hour  of  visual 
code  instruction.  The 
Video  Novice  Course  is 
$39.95  plus  $5  postage. 
To  order  or  for  more  infor- 
mation, write  or  call  Jerry  Zitiak 
KB6MT,  Amateur  Radio  Schoot, 
2350  Rosalia  Drive,  Fullerton  CA 
92635.  71 4-990-8442.  Or  circle 
Reader  Service  number  206. 


WM.M.  NYE  COMPANY 

The  NYE  RF  Power  Monitor 
gives  peak,  average  or  peak-and- 
hoid  readings  using  a  sample- 
and-hold  analog  memory  circuit. 
The  monitor  can  display  the  cor- 


rect peak  power  reading 
of  a  single  ^  msec  pulse 
for  up  to  20  seconds.  Oth- 
er features  include  ad- 
justable ALO,  automatic 
SWR,  interchangeable 
couplers,  SWR/REV 
warning  display,  NiCd 
batteries  with  a  separate 
charger,  and  full-wave 
detection  system.  Rated 
up  to  five  kilowatls,  the 
RFM-003  and  the  RFM-005  differ 
only  in  wattmeter  scaling.  Pficed 
at  $297.  Contact  Wm.  M.  Nye  Co., 
1814  130th  Ave.  NE,  Beflevue  WA 
98005;  206-454-4524.  Or  circle 
Reader  Service  number  208. 


KENWOOD 

Kenwood  announces  the  new 
TM-721A  FM  dual-band,  2m/ 
70cm  mobile  transceiver.  Fea- 
tures include  a  dual-channel 
watch  function,  selectable  full  du- 
plex operation,  extended  frequen- 
cy coverage  with  30  memory 
channels,  large  multi-color  digital 


LCD  displays,  and  programmable 
scanning  with  45  watts  output  on 
VHP  and  35  watts  on  UHF.  Retail, 
$649*95.  For  more  details,  contact 
Kenwood  USA  Corporation,  Com- 
munications &  Test  Equipment 
Group,  2201  E.  Dominguez  St., 
Long  Beach  CA  90810;  213-639- 
4200,  Fax  213^604^487. 


GREAT  CIRCLE 

MAP  COMPANY 

The  Great  Circle  Map  Company 
now  has  azimuth-equidistant  wall 
maps  that  give  the  radio  amateur 
instant  informalfon  on  range  and 
beam  headings  to  any  location  on 
earth.  Each  map  is  unique,  spe- 
cially drawn  using  computer  tech- 
niques, and  centered  on  the  indi- 


vidual's  QTH.  The  major  surface 
features  are  detailed  by  hand.  The 
station's  callsign  are  hand- 
lettered  on  the  lower  right.  Sug- 
gested retail,  $59.  For  more  infor- 
mation on  these  brightly  colored, 
35"  X  23"  maps,  write  The  Great 
Circle  Map  Company,  8409  Bear 
Tree  Circle,  San  Antonio  TX 
78255,  Or  circle  Reader  Service 
number  209. 


SHURE 

The  Shure  444D  Omnidirection- 
al  Controlled  Magnetic  Micro- 
phone offers  switch  sefectable 
impedance,  a  normalA^OX  selec- 
tor, and  Shure's  patented  leaf 
switch  with  locking  and  momen- 
tary action.  Frequency  response 
is  tailored  for  optimum  speech  in- 
telligibility and  purchasefs  can  re- 
ceive a  free  individually  printed 
plate  with  Iheir  call  letters.  The 
suggested  retail  price  is  $78.  For 
more  information  contact  Shure, 
ATTN:  Carotyn  GunneN,  222 
Hartrey  Ave.,  Evanston  IL  60202; 
312-866-2200.  Or  circle  Reader 
Service  number  212. 


McGRAW-HILL 
BOOK  COMPANY 

Communications  Receivers: 
Principies  and  Design,  by  Ulrich 
L,  Rohde  and  TT.N.  Bucher  is  a 
guide  to  the  theory  and  design  of 
all  types  of  communications  re- 
ceivers—shortwave, military, 
broadcast,  aeronautical,  marine, 
and  direction-finding.  Acces- 
sories and  pehpheral  equipment 
are  covered,  along  with  a  wide 
range  of  design  topics  and  engi- 
neering concepts.  There  are  583 
pages  with  402  itJustrations.  Cost 
is  $59.50.  McGraw-Hilt  Book 
Company,  11  West  19th  Street, 
New  York  NY  10011;  212-337- 
5945  or  337-5951.  Or  circle  Reader  Service  number  216. 
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Number  36  on  your  Feedback  card 


DEALER  DIRECTORY 


Burbank 

New  HAM  store  open  and  ready  to  make  a 
DEAL,  We  carry  all  lines,  ship  UPS,  and  are 
open  Sunday.  A-TECH  ELECTRONICS.  1033 
Htillywuod  Way,  Burbank  CA  91505; 
(818)845-9203, 

San  Diego 

Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—from nuts  &  bolts  to  laser 
diodes... Eiectronically  speaking.  Gateway's  got 
it!  M-F  9-5:30  Sat.  9-5,  GATEWAY  ELEC- 
TRONICS, 4633  Convoy  St.*  San  Diego  CA 
9211 1;  (619)279-6802, 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—  from  nuts  &.  bolts  to  laser 
diodes,,. Electronically  speaking.  Gateway's  got 
it!  M-F  9-5:30  Sal.  9-5.  GATEWAY  ELEC- 
TRONICS, SI  15  N.  Federal  Blvd.  #32,  Denver 
CO  80221;  (303)458^5444. 


New  Castle 
Factory  authorized  dealer!  Yacsu,  ICOM,  Ten- 
Tec,  KDK,  Kenwood,  AEA,  Kantronics,  Santec. 
Full  line  of  accessories.  No  saies  lax  in  Dela- 
ware, One  mile  off  1-95,  DELAWARE  AMA- 
TEUR SUPPLY,  71  Meadow  Road,  New 
Castle  DE  19720;  (302)328-7728. 

Wilmington 

Delaware*s  friendliest  ham  store.  Also  Sliort- 
wave  supplies.  AMATEUR  &  ADVANCED 
COMMUNICATIONS,  3208  Concord  Pike, 
Wilmington  DE  19803;  (302)478-2757, 


HAWAII 


Honolulu 

Kenwood,  ICOM,  Yaesu,  Hy-Gain,  Cushcraft, 
AEA,  KLM,  Tri-EX  Towers,  Fluke,  Belden, 
Astron,  Etc.  HONOLULU  ELECTRONICS, 
819  Ke«£iumolu  Street^  Honolulu  HI  96814; 
(808)949-5564. 


Preston 

Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  m  the  Intermountain  West  and  the  best 
prices.  Call  me  for  all  your  ham  needs,  ROSS 
DISTRIBUTING,  78  S,  State,  Preston  ID 
83263;  (208)852^0830, 


MASSACHUSETTS 


Littleton 

Reliable  hamstore  servicing  New  England.  Full 
line  of  Kenwood  and  ICOM  stocked  and 
serviced,  AEA,  ARRL  Publications,  Anphenol, 
Alpha  Delta,  Austin,  Avanti,  Alinco,  Ameco, 
Bencher,  B&W,  Cushcraft,  Carol  Cable,  Daiwa, 
Hustler,  KLM,  Kenpro,  Lar&en,  Rohn,  RF 
Concepts,  Tokyo  Hy-power,  Trac  Keyers, 
Vibroplex,  Welz,  etc.  TEL-COM,  INC.,  675 
Great  Road  (Rt.  119)  Littleton  MA  01460; 
(617)486-3400,  (3040). 


St*  Louis 

Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—from nuts  &.  bolts  to  laser 
diodes... Electronically  speaking,  Gateway's  got 
Ul  M-F  9-5:30  Sat.  9-S.  GATEWAY  ELEC- 
TRONICS, 8123  Page  Blvd,,  SL  Louis  MO 
63130;  (314)427-6116. 


Derry 

Serving  the  ham  community  widi  new  and  used 
equipment  We  stock  and  service  most  major 
lines:  AEA,  Asiron,  B&W,  Cushcraft,  Encomm, 
Hy-Gain,  Hustler,  ICOM,  Kenwood,  KLM, 
Larsen,  Mirage,  Mosley;  books,  rotors,  cab^e 
and  connectors.  Business  hours  Mon.-Sat.  10-5, 
Thursday  10-7.  Closed  Sun7Holidays.  RIVEN- 
DELL  ELECTRONICS,  8  Londonderry 
Road,  Derry  NH  03038;  (603)434-5371. 


Lyndhurst 

Finally  a  ham  store  in  NJ.  Located  Vi  mile  south 
of  Rt.  3.  Mon.-Wed.  11:30-7:30,  Thursday 
1  li30'9,  Friday  11:30-7:30,  and  Saturday  9-3. 
Visa/MC.  ABARIS  SYSTEMS,  276  Oriental 
Place,  Lyndhurst  NJ  07071;  (201)93941015. 


Jamestown 

Western  New  York's  tinest  amateur  radio  dealer 
featuring  ICOM-Larsen-AEA-Hamtronics- 
Astron.  New  and  used  gear.  VHF  COMMUNI- 
CATIONS, 915  N<Jrth  Main  St.,  Jamestown 
NY  14701,  (716)664-6345. 

New  York 
New  York  City*s  Largest  Full  Service  Ham  and 
commercial  Radio  Store.   BARRY  ELEC- 
TRONICS, 512  Broadway,  New  York  NY 
10012;  (212)925-7000. 


NORTH  CAR 


Greensboro 
9a-m.  to  7p,m.  Closed  Monday-  ICOM  our 
specialty-Sales  &  Service.  F&M  ELECTRON- 
ICS, 3520  Roekingham  Road,  Greensboro  NC 
27407;  (919)299-3437. 


Columbus 

Central  Ohio's  full-line  authorised  dealer  for 
Kenwood,  ICOM,  Yaesu,  Ten-Tec,  Info-Tech, 
Japan  Radio,  AEA,  Cushcraft,  Hustler,  and  But- 
ternut. New  and  used  equipment  on  display  and 
operational  in  our  4000  sq,ft.  store.  Large  SWL 
depanmem,  too.  UNIVERSAL  AMATEUR 
RADIO,  1280  Aida  Drive,  Reynoldsburg 
(Columbus)  OH  43068;  (614)866^267. 


Trevose 
Same  Location  for  over  38  years.  HAMTRON- 
ICS,  DIV,  OF  TREVOSE  ELECTRONICS, 
4033  Brownsville  Road,  Trevose  PA  19047; 
(215)357-1400. 


Memphis 

M-F  9-5;  Sat  ^-12;  Kenwood,  ICOM,  Ten-Tec, 
Cushcraft,  Hy-Gali),  Hustler,  Larsen,  AEA,  Mi- 
rage, Amcritron,  etc.  ^^lEMPHlS  AMATEUR 
ELECTRONICS,  1465  Wells  Station  Road, 
Memphis  TN  38108;  Call  Toll  Free:  (800)238- 
6168. 


TEXAS 


Dallas 

In  Dallas  since  1960.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA,  Butternut,  Rohn,  amateur 
publicalions,  and  a  full  line  of  accessories.  Facto- 
ry authorized  Kenwood  Service  Center.  ELEC- 
TRONIC CENTER,  INC.,  2809  Ross  Ave., 
Dallas  TX  75201;  (214)969-1936, 

Houston 
Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—  from  nuts  &  bolts  to  laser 
diodes... Electronically  speaking,  Gateway's  got 
it!  M^F  9-5:30  Sat.  9-5. GATEWAY  ELEC- 
TRONICS, 10645  Richmond  Ave,  #100, 
Houston  TX  77042;  (713)978-6575. 

Southwest  Houston 
Full  line  of  Equipment  and  Accessories,  in -house 
service,  Texas  #1  Ten  Tec  Dealer!  MISSION 
COMMUNICATIONS,  11903  Alief-Clodlne, 
Suite  500,  Houston  TX  77082;  (713)879-7764. 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $199  yearly  (prepaid),  or  $50  for  three  months  (prepaid).  No  mention 
of  mail-order  business  permitted.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication.  For  example,  advertising  for  the 
April  *88  issue  must  be  in  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio,  Hope  Currier,  WGE  Center,  Peterborough,  NH  03458. 
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H. 


Numlwr  1 7  on  y^ur  Feedback  c«rd 


AM  HELP 


We  are  happy  to  provide  Ham 
Heip  iistings  free,  on  a  space 
avBiiabfe  basfs^  To  make  our  job 
easier  and  to  ensure  your  Hsting  is 
correct,  please  type  or  print  your 
request  clearly  on  a  fuli  (BV2  x  7 1) 
sheet  ofp^per.  Double  space  and 
use  upper  and  lower  case  letters 
where  appropriate.  Also,  write 
numbers  carefully — a  /,  forexam* 
pie,  can  be  read  as  an  t  or  an  i  or 
B  7,  Thanks. 

I  am  coflecftng  amateur  radio 
license  plates  from  each  of  ttie  US 
sl3tes  and  possessions,  and  (he 
ten  provmces  and  two  terrilories 
of  Canada,  for  a  pubr^c  display,  f 
am  also  looking  for  any  informa- 
tion on  Amateur  radio  license 
plate  history,  such  as  which 
region  first  started  issuing  them, 
when,  and  if  they  are  issued  in 
couniries  besides  the  US  and 
Canada-  Finally.  I'm  interested 
contacting  any  other  license  plate 
collectors  for  possibly  forming  a 
voice  net. 

I  will  gladly  pay  all  photocopy- 
ing, shipping  and  handling  costs. 
Thanhs! 

Bryan  Hastings  KA IHY/AE 

64  Concord  St. 

Peterborough  NH  03458 


Your  Bulletin  Board 

Looking  for  front  panel,  part 
#205-178-1  for  Heath  VF-7401  two 
meter  rig.  Heath  no  longer  sells 
that  part.  Will  pay  for  part  and 
shipping. 

Bob  Clark  N5GSE 

5430  Markwood  Lane 

Houston  TX  77053 

[  need  schematic  and  alignment 
Info  for  Lafayette  Model  HA-700 
Receiver.  I  will  copy  and  return. 
Thanks, 

T.W.Brown  KA7NIE 

5104  E.  Farmdale 

Mesa  AZ  85206 

Need  conversion  info  re/Hy- 
Gain  V.  Model  #2705. 40  channel, 
SSB,  CB  transceiver.  The  board  is 
^PTBM04eAOX.  It  is  desired  to 
start  Ch.  1  at  28.300  MHz  and 
work  up  from  there.  Any  informa- 
tion on  this  conversion  would 
be  greatly  appreciated.  See  you 
on  10. 

Edward  R  Levy  WB3EVY 

PO  Box  W1 

BfakBslee  PA  i8$lO 

Help  wanted  for  information. 
Cost  of  copy  or  dispatch  will  be 
gladly  refunded.  1)  Any  informa- 
tion or  ECN's  for  improvement/ 


modifications  on  the  Spectrum 
Generator  and  PLL  Synthesizer 

part  of  National  HRO-SOO  Receiv- 
er.  2)  Circuit  and  alignment  info 
of  SINGER  Electronics  Universal 
Spectrum  Analyzer  Model  MF-5 
and  Plug-in  unit  Ultrasonic  Mod- 
ule UR-3.  3)  Diagram  of  MFJ  931 
Tuner.  4)  Technical  info  and  ap- 
plication circuit  of  TOKO's  Me- 
chanrcal  Filter  MF  455A  120F  with 
coils  9579A  and  9580A.  5)  Possi- 
bility of  adding  the  7th  digit- 
display  TS-830S. 

Fred  Oiie  C30LEN 

250,  La  Pleta  Ordino, 

Princfpaf  d* Andorra  (EUROPE) 

Wanted  manualsfschematics 
for  G.E.L.  Receiver  1381.  A.C.L 
Receiver  TR140A,  G.R.  1617 
Cap.  Bridge*  Waters  1003B 
Diode-checker,  Singer-Gertsch 
FM9CG  SiG.  Gen.,  Motorafa 
SI  323  Meter. 

W.  Klnne 

1 16$  tngerson  Road  W. 

Si  Paul  MN  55112 

HELP!  I'm  looking  for  a  sche- 
matic or  conversion  manual  if 
available  for  a  Navy  receiver  in  the 
RAX-1  Series.  It  has  4  band  cover- 
age from  1 ,5  MHz  to  9  MHz.  It's 
type  CG-46116.  Til  pay  a  reason- 
able price. 

Gary  Nelson 

P.O.  Box  3676 

Portland  ME  04104 


Looking  for  a  vanishing  breed.  I 
would  like  to  contact  for  friendly 
correspondence  and  mutuai  as* 
sistance  any  and  alt  who  are  into 
collecting,  restoring  and  using  the 
classic  receivers— Collins  S-Une, 
51 -J,  R-390,  SP  600,  HROs,  etc. 
Also  high  grade,  usefut  military 
surplus. 

J.L.Browning 

6442  Cathay  Clr. 

Buena  Park  CA  90620 

Tm  looking  for  schematic  of  AN/ 
VRC-19  150-160  MHz.  mobile, 
24-volt  FM  TX  and  RX  equipment, 
or  data  on  same. 

Richard  Thompson 

234  Spring  SL 

Hanover  MA  02339 

I  need  an  instruction  manual 
and/or  schematic  for  the  Hickock 
6000  series  tut>e  tester.  Will  pay 
any  copying  and  mailing  costs. 

T.H.Killoran  W7PP 

$316  54th  Dr.  NE 

Marysvflte  WA  98270 

Propagation  forecaster  wanted! 
73  needs  a  new  propagation  writ- 
er, since  Jim  Gray  W1XU  plans  to 
take  his  retirement  seriously  later 
this  year.  Naturally,  you  should  t:ie 
familiar  with  modern  propagation 
prediction  techniques,  though 
writing  experience  is  not  required. 
Send  queries  to: 

Larry  Ledtow  NA5E 

73  Magazine 

Peterborough  NH  03453 


Q  R  V     Solar  Power  for  yoitr  Station    "^ 


The  t^'-t  *5  Baitd-teHcd  QR  V  S*jUi  FVi^et  Sypp<.V  1t«P*  }™r 
icpctfEf  en  ita  iti-  nwod  the  chxh  or  po«f  n  jfuur  lOCMpatt  KF 

|Ad!smsAK  bdo^cTTTT  Antennas  West 

[  t971  M  Oik  Lj,  Prm-Q.  l!T  S46(M  tSOU    374aOfS4 


CABLE  TV 

Interference  filters.  Send  for  further 
info  or  *20  for  sample.  Specify  out- 
put channel  of  cable  converter. 

dB  Electronics.  P.O.  Box  8644 
Pembroke  Pines,  FL  33084 


FDR  THE  BE^  IN  LIHEAR  AliPUFIEBS.  ANTENNA  TUNERS, 
THANSCf  IVERS,  METERS  ETC  REPIACEHENTPIRIS,  W- 
TtlHV  SERVICE.  NEW  PRODUCT  INFO  DOMESTIC.  INTER- 

NATIONAL  OEAi£B  INOUIBIES  JNVITED. 


POBevK 
E-Rocl^w^f.  U 

NY  tiSll.  tl» 
TUfTSilW 


2^i£^  SS^Mi 


CIRCLE  39  ON  READfR  SERVICE  CARD 


CIRCLE  263  ON  RfAf^ER  SERVICE  CARO 


PEN-TRONICS 

Amateur  Radio  &  Camputers 

eiai  Oarftnd  Ro4(t  *  Ruflhlng,  Ml  40433 

(313)  &53-1774  A  RAQCH^W 

(Ml  R«ftld«nc«| 

(fiCO)  TUSUB  i  (SOO)  f>A&KlTT 


"Looking  for  ttie  best  dear 


Specializing 


nm\ 


Kantronics  and  AEA  Products 

Termmal  programs  lor  popular  computers 


AXM  Incorporated 

SUPPUERS  OF  QUAinr  EQUIPMENT  SINCE  1976 
P/?/rS/;,"VTS  THE  mCOMP ARABLE 
^^"^  jy   a 

cojvuTER  conmoLLED  mmvitAwm 


•  True  40  Wari  Powef 

•  asChoiHieis 
"Wide-Band 

•  Idni  lor  MARS.  CAP. 
Vokmeer  Rre,  Ambulanos,  Eic 

•  FCC  «  DOC  rype^aoc«pied 


•  Mgto  Mode  Scan 

•  PiBginMJ*  CTCSS.  TOT 
vliitf^jncten  LCD  Di«pl«r 

•  F»«q  Range  136-17*  Of 
43&4B0niHz 

•Ctonesfate 


*  Si«oped  coir^y^e  w/m^kg.  mobiio  Slide  P^ounit  ^  Prmnt  Caij^m 

AXMlfic,  lI79JLoara 
Garden  Grove,  CA  92640-2321 

Wnt&  ^  Calf  7  \  4-S3i4i6fi  7  For  More  InlamiBjjon 


r 


/F  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS.  YOU  NEED... 

MTip  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  *  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40*s  &  50*s  Radios  &  more,« 

Free  20-word  ad  each  month.  Don't  miss  out! 

Free  Sample.  S-Month  Trial  -  S11* 
1-Year:  $19  (S26  by  1st  Class).  Foreign  -  Write. 

A.R.C.,  P.O.  Box  2-E4,  Carfisle,  MA  01741 


CIRCLE  lOi  ON  READER  SERVICE  CARD 


CIRCLE  27  i  ON  READER  SERVICE  CARD 
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the_ 

HAM  STATION 

P.O.  Box  4405 

220  N.  Fulton  Ave. 

Evansvllto,  IN  47710 

Store  Hours 

MON-FRI:9AM-6PM 
SAT:  9AM  -  3PM 
CENTRAL  TIME 

SEND  A  SELF  AODftESStD  STAMPED 
iNVELOP£(SASa  FOR  NEW  AND  USED 
iOUlPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
lCOM,rAESII,TENTlC 

FOR  SERVICE  INFOHIIIATION  CALL 

MONDAY  ■  FRIDAY 
9:0OAil- 12:00  NOON 


TEHMS: 

Prtcif  Do  Not  Includf  5lil|»ping. 

Prici  and  Avilliblirtv  Subjici  is 
Cliinge  Wtthoul  Notlcs 
Moit  Orders  Ship  pi  d  The  Same  Day 
COD^sWBlcomi 


?COM 


Tcisj-Tee 


FT747Q)( 

•  100  Watts  of  Economical 
Performance 

•  Dual  VFO's.  20  Memortes 

•  Receives  from  100  kHz  30  MHz 

•  Bullt^inCW  Filter  +  More 


IC-761 


•  Top-Of'The-LIn©  High  Performance 
HFTranaceivef 

•  ButIMn  Pow«r  Sypply 

•  BultMn  Automatic  Antenna  Tuner 
•SSB,CW;FM.  AM,RTTY 

«  16D-lDm  General  Coverage  Receiver 


'AESU  ALINl 

FT727R 


•  Two  Affofd  abte 
Radios  in  One 

•2mM40MHzHafidtield 

•  5W  on  Both  Bands 

•  Ten  Memorres 

•  Multi-Scan  Systems 

•  Battery  Saver 


H I 


ALD-24^ 

■  DuaJ  Band  Mobile 
140-149.995  MHz/  440^450  MHz 

•  21  Programmable  Memories 

•  25  Watts  Output  on  Both  Bands 

•  Loaded  with  Exira  Features 


AEA  PK-232 


Dita  Cl»ntroll»r  wUh  6  Mod«« 
Packel  ASCII 

MorteCodi  AMTOR 

Btu^t  (f^TTY)         Weaih«f  Fax 

Llil  t3i».«S  Now  Sp*d«l  Prle*d 


MFJ989B 

3  KW  Tuner 
$295. 

•  SWRfWattmatflr 

•  Ant«nn«  Switch 
■  Built  in  Dufnmv  Loftd 


SPECIAL 


PARAGON 

•  Full  Featured  Synlhesized 
HF  Transceiver 

•  General  Coverage  Racaiver 

•  100w  Output 

•  SSB,  CW,  FSK,  Optional  FM 

•  62  Programmable  Memories 

•  Made  In  USA 


ifcoocDept/ 


VHFAJHF 
AMPS 


•  High  VSWR  and 
Overdrive  Protection 

•  6  Year  Warranty,  6  Monftis  on  RF 
Transistors 

•  All  Units  haveGaAsFET  Ri»celve 

Pr«-amp3 


Kantronics 


5  Monoband  TranecaivarB 

•  Models  for  BO.  4€,  20, 15 JO  M 

•  Single-Sideband  &  CW 
*20WattsPEP 

•  Waifih  less  Ihan  2  lbs. 


For  Orders  and  Price  Checks  Call  800-523-7731 


Call  Today  for  Inlfoductory  PHca 


Indiana  and  Information 
Call  iai2-422-0231 


Style  W 


Style  X 


Style  Y 


Reverse 


QSLs 

Now  you  can  get  the  highest  quahty  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price, 

Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  (blue  globe  or  satellite  with  black  type)*  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card. 
Tell  'em  the  card  was  printed  by  Waynd 


I 

'    Style: 
I     Quantity: 

t 


I 


QSL  Cards 


"I 


I  Please  prints 

I  Name 

I  Address 

I  City 

1 
I 


DW    DX    DY 

a  100    ®       $8>97 .  . 

D250    @    $19.97 

n  500    @     $39.9?  ,  ,  - 

PoNtage  and  Handling    $  1 .00 

l'(M-  1^1  KST  CLASS  MAIL  add  an  udditiunal 
$1.50  hit  prajiipLi^r  di^tivery. 


Call  _ 


State 


Zip 


Q  AE 


OMC 


a  VISA 


O  Cli^ck/MO 


C«rd  # 


Exp,  D^le 


l_ 


U^  p«  ofda  KJ  TSWtf^mt,  WCE  Qmia,  Petcrisonnii^  NH  0^438^  AJtn;  Ujide  WtjiK 


Permissifun  pfrnntrd  to  p?mtqcapy 
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Number  1 8  on  your  F&edback card 


Digitay^oice  ^omp^ 

Potential  for  smaller  bandwidth 


by  Charles  Opitz  WA3YQY 


Since  a  good  friend 
of  mine  recently 
lost  the  use  of  her  vo- 
cal cords,  I  have  re- 
cently given  a  tot  of 
thought  to  state-of- 
the-art  speech  synthc- 
sizers. 

One  of  the  primary 
interests  in  amateur 
radio  is  to  obtain  the 
narrowest  passband. 
Voice  naturalness  is 
often  a  secondary  con- 
cern. Digitizing  voice 
is  a  sort  of  '*  audio  tele- 
typc/'  where  the 
transmitter  operator's 


TIHV 


THE  SPOKiN    LETTER  'a' 


&    fPfCTROtltAM 


F1ICQ<,;CIICY    Cite) 


mentioned  above.  In 
this  score  system,  the 
perfect  system,  which 
is  the  one  with  a  25-H2 
passband.  gets  100%. 
Any  system  with  a 
wider  passband  gets  a 
lower  score.  Where 
BW  =  system  band- 
width in  Hz: 
FOM=100(25/BW)% 
The  FOM  in  dB  would 

^'       FOM  = 

IO(log[25/BWl)dB 

For  example,  atypi- 
cal telephone  quality 
link  with  a  bandpass  of 


Figure  L  Three  different  ^^ys  to  look  at  afitndamenttil  xound  of  speech  y  or  phoneme.  Nate  thut  most  of  the 
voice  is  automaticall  V    ^^f^^^^^^^^^  ^^  contained  hehw  2  kHz.  Future  voice  compression  techniques  will  probably  take  advantage  of    250^2800   H  Z  '^has  a 


J   J  .  ,  the  redundancy  of  sounds  in  speech, 

encoded  into  a  lowest  ^   j  *- 


possible  bit  rate  for  transmission,  and  where 
the  receiver  decodes  this  message  and  gener- 
ates»  in  more  or  less  real  time,  an  audio  ver- 
sion of  the  input  spoken  word.  The  synthe* 
sized  voice  must  contain  the  meaning  of  the 
original  voice  message^  and  do  so  with  an 
acceptable  low  error  rate  (1-3%). 

I  predict  that  regenerated  voice  will  be  a 
standard  pitch  male  voice.  (No  chauvinism 
here,  but  the  female  voice  is  much  more  diffi* 
cult  10  synthesize).  The  new  voice  will  lack 
subtle  cues  for  emotional  state  of  the  speaker. 
In  essence,  the  generated  speech  will  have 
just  about  the  information  content  of  an 
equivalent  printed  word  message,  but  with- 
out the  redundancy  of  spelling  of  the  printed 
English  word. 

Note  that  1  say  English  here,  because  that 
will  be  the  language  used  in  any  first -genera- 
lion  voice  compression  system  (VCS).  All 
the  advance  work  in  speech  analysis/synthe- 
sis is  in  English.  Also,  English  has  relatively 
few  phonemes,  and  is  becoming  the  world's 
:ua  franca. 


Smaller  is  Better 

When  receivers  are  white-noise  limited^ 
the  signal-to-noise  ratio  (S/N)  is  proponional 
to  narrowness,  required  transmitter  power  is 
inversely  proportional  to  narrowness,  and  the 
number  of  permissible  communication  chan- 


nels within  a  given  band  is  directly  propor- 
tional to  narrowness  of  the  transmissions- 

Many  have  mentioned  an  ultimate  voice 
transmission  bandwidth  of  25  Hz.  E.G.  Cher- 
ry, an  early  English  worker  in  this  field, 
wrote  a  paper  that  suggested  this  number.  I 
have  never  seen,  however,  that  value  rigor- 
ousty  derived.  It's  possible,  though,  that  it 
came  from  removing  the  redundancy  of 
spelling  from  printed  matter,  then  using  the 
true  information  content  (bits)  and  taking  the 
average  person  word-speaking  rate  to  com- 
pute the  bit  rate.  The  average  ham  QSO  infor- 
mation rate  is  more  like  ^h  that  rate,  bui  for 
now  this  article  will  work  with  the  25  bits/ 
second  figure- 
Since  there's  no  common  system  on  the 
market  today,  I  believe  that  a  relatively  inex- 
pensive commercial  device  with  a  bandwidth 
as  wide  as  500  Hz  would  be  quite  marketable. 
Think  of  the  expensive  and  sophisticated 
equipment  hams  gladly  acquire  to  cut  the 
required  bandpass  of  AM  to  one  half  with 
SSB!  Imagine  cutting  the  SSB  signal  band* 
pass  again  by  a  factor  of  'A  or  just  '/^ . 

Figure  of  Merit 

For  discussion  purposes,  here's  an  attempt 
to  quantify  the  quality  of  DVC  systems  by 
using  a  figure-of- merit  (FOM),  The  FOM  is 
referenced  to  the  '^ultimate"  25-Hz  passband 


BW  of  2550  Hz,  m 
which  case,  the  FOM  is  only  0.98%  or  -20 
dB  regarding  the  ultimate  system. 

Please  note  that  for  this  discussion  I  assume 
the  permissible  bit/second  rate  is  proportion- 
al  to  bandwidth  in  Hz  for  simplification  pur- 
poses. I  am  aware  of  Shannons'  information 
theory  equations,  so  in  this  case  let's  permit 
about  I  %  word  error,  in  which  case  my  as- 
sumption is  about  right  for  simple  pulse  mod- 
ulation with  a  S/N  in  the  channel  of  about 
15  dB. 

Using  ultimate  VCS  system  parameters. 
Id's  go  to  the  year  2000.  The  FCC  has  allo- 
cated a  100  kHz  slice  of  the  20-meter  phone 
band  to  VCS.  Rather  than  allowing  50  simul- 
taneous  QSOs  with  conventional  SSB  rigs, 
this  band  would  supporting  about  3000  VCS 
channels  and  1  kW  transmitters  generating 
the  same  S/N  in  receivers  that  a  conventional 
100,000  wall  SSB  transmitter  does  in  an  old 
fashion  SSB  receiver. 

There  is  one  little  problem  left— how  to 
manufacture  a  compact,  inexpensive  100% 
FOM  VCS?  lt*s  impossible  to  say.  I  predict, 
however,  that  compromised  systems  in  the 
laboratories  today  will  be  seen  shortly. 

Why  DigiUl  Voice? 

Many  of  ihe  early  workers  in  voice  analy- 
sis/synthesis used  analog  devices,  such  as 
lumped  constant  fiiters^  electro-optical  fre- 
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quency  analyzers/generators,  etc.  FilierSt 
particularly  audio  frequency  wave  fiEters  of 
this  type  are  large,  heavy,  and  expensive. 

Fortunaiely,  nearly  all  ihe  old  analog  func- 
tions can  now  be  ec^ualcd  (or  exceeded)  with 
relatively  inexpensive  microcomputer  chipi* 
or  dedicated  ICs- 

Thus,  digital  prtx:essing  Is  applicable  to  all 
three  *^popular'*  forms  of  speech  synthesis 
today:  formant  synthesizers  (FS),  aniculato- 
ry  synthesis  (AS)»  and  waveform  concatena- 
tion (WC). 

Brute  force  digitixing  of  voice  signals  to 
reproduce  telephone  quality  (e.g.,  250  Hz- 
2800  Hz,  and  about  26  dB  dynamic  range)  at 
the  receiver  is  subject  lo  the  theoretical 
Nyquist  minimom  sampling  rate  criterion, 
among  other  things.  Bui  in  this  case,  a  practi- 
cal sampling  rate  would  be  2,5  x  2800  Hz,  or 
7  kHz,  Then  to  accommodate  a  ^11  dynamic 
range  of  26  dB  (at  least  20  level  quanta),  a 
5-bit  binary  word  should  be  used  to  define  the 
level  of  each  K7000  second  level  sample  of 
the  speech  signal.  Thus,  the  minimum  digi- 
tized voice  signal  becomes  7000  x  5,  or  35 
kHz.  Since  brute  Ibrce  digitization  must  more 
or  less  be  used  for  music  (it  is  so  unpre- 
dictable), hi-fi  digitized  music  takes  awfully 
wide  bandwidths. 

Back  in  1975,  I  went  through  the  above 
types  of  arithmetical  exercises  when  I  sought 
to  develop  a  real  time  voice  encryption  unit 
used  on  existing  military'  radios  and  long  dis- 
tance telephone  lines,  both  of  which  have  the 
narrow  passbands.  The  thought  at  the  time 
was  to  first  digitize  the  voice,  then  add  a 
number  from  a  pseudo  random  noise  code 
generator.  The  receiving  end  used  an  identi- 
cal pseudo  random  noise  code  generator. 
This  was  synchronized  to  the  transmitter  unit 
to  decode  the  digital  word  when  the  random 
nu[nber  was  subtracted  from  each  digital  lev- 
el word.  This  system  works  fine,  but  only 
with  a  passband  of  25-35  kHz,  a  width 
NBFM  military  radios  don't  have. 

Redundant  Features 

Obviously,  brute  force  digitizing  was  not 
practical  for  existing  narrow  band  voice  cir- 
cuits. All  early  workers  agreed.  Help  came 
from  Claude  Shannon's  work  on  information 
theory . 

Harry  Nyquisl*s  minimum  sampling  rate 
barrier  could  not  be  assailed  directly— it  was 
written.  The  bright  developers  then  turned  to 
the  basic  human  speech  panern  to  look  for 
redundancy,  and  here  they  hit  pay  dirt.  Un- 
like music,  voice  patterns  are  quite  redun- 
dant. The  duration  of  phonemes,  basic 
sounds  in  speech,  is  20-30  milliseconds,  so 
using  this  knowledge,  they  believed  that  they 
had  about  1 .30-1 .50  of  a  second  in  which  to 
encode  the  phonemes  and  send  a  digital  word 
defining  each  one,  rather  than  a  level  sample 
every  1,7000  second.  This  approach  could 
af&^t  a  sample  rate  reduction  of  at  least  140 
(that  is,  7000.50).  This  implied  that,  regard- 
less of  which  of  the  three  synthetic  approach* 
es  or»e  takes,  there  are  about  1 .30-  L50  of  a 
second  to  encode  the  basic  building  bKKks  of 
speech.  And  that  is  a  long  time  for  today ^s 
dit!ital  lCs_ 
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Phonemes 

Let*s  first  consider  the  problem  of  identify- 
ing each  phoneme  in  real  time,  that  is,  w  ithin 
about  1 30  of  a  second.  For  realism,  one  must 
consider  the  base  frequency,  amplitude, 
spaces,  and  rhythm  of  the  phoneme.  It  be- 
comes more  difficult  when  considering  dif- 
ferences in  speech  such  as  accent. 

Here  is  a  paraphrase  from  one  of  the  best 
state-of-the-art  survey  papers  on  speech  anal- 
ysis/synthesis where  the  waveform  concate- 
nation (WC)  synthesis  is  discussed.'  Klatt 


''Digitizing  voice 

could  be  termed  a 

sort  of  ''audio  teletype" 

where  the  transmitter 

operator's  voice  is 

automatically  encoded 

Into  a  lowest 

possible  bit  rate 

for  transmission" 


says  it*s  possible  to  oonstder  speech  synthesis 
by  concatenation;  that  is,  by  stringing  togeth- 
er chunks  of  prerecorded  or  subroutine  gen- 
erated voice  sounds,  upon  command  from  a 
real  time  speech  analyzer.  The  syllable  unit  is 
not  practical,  because  there  arc  over  10,000 
different  syllables  in  English.  The  phoneme 
appears  much  more  attractive  because  lin- 
guists say  about  40  are  found  in  English. 

However,  as  uf  September  1987,  all  efforts 
to  concatenate  only  40  phoneme-size  samples 
had  failed  because  of  ** well-known  coarticu- 
laiory  effects/*  an  effect  between  adjacent 
phonemes  thai  cause  substantial  changes  to 
die  acoustic  manifestations  of  a  phoneme, 
depending  on  the  context,  Fortunafely,  these 
effects  tend  to  be  minimal  at  the  center  of  the 
phoneme.  One  worker  proposed  to  generate  a 
synthetic  phoneme  which  he  called  the 
**diphonc."  This  comes  from  a  sample  made 
from  the  center  of  one  phoneme  to  the  center 
of  the  next.  As  40  squared  is  1600,  there  can 
be  1600  diphones,  but  it  has  been  demonstrat- 
ed that  a  usable  system  can  work  with  only 
1000. 

In  addition  to  the  40  English  phonemes, 
there  are  about  14  commands  for  phoneme 
stress,  silence,  and  syntactic  considerations, 
such  as  primary  stress  and  question  intona- 
tion. Dip  hone  duration  was  not  mentioned, 
and  thai  is  important,  too.  So  if  one  puts  the 
1000  di phone  dictionary  into  binary  code.  tl 
will  lake  a  lO-bit  word.  So,  accepting  a  mini- 
mum diphone  duration  of  20  milliseconds, 
about  50  10- bit  diphone  words  per  second  for 
a  total  bit  rate  of  about  50  bits  per  second  are 
required.  Using  the  previous  S/N  link  criteri- 
on, it  would  appear  that  a  diphone  approach 
could  be  ivjli/cd  with  a  50  Hz  passband,  so 
let's  say  100  Hi  and  be  safe  for  now.  In  this 


system,  the  1 000  diphones  for  the  synthesizer 
w^ould  easily  be  stored  in  a  small  ROM, 

Now  let  us  look  at  another  approach  to  the 
problem,  one  that  is  in  much  use  today- 
Waveform  Encoding 

This  second  example  of  analysis/synthesis 
has  been  in  existence  for  several  years.  Ex- 
amples of  instruments  using  this  technique 
are  talking  clocks,  and  the  Texas  Instru- 
ments' '*Speak  *n  Speir*  educational  toy. 

Waveform  encoding  works  on  the  wave's 
time  domain,  rather  than  the  frequency  do- 
main, as  do  the  formant  analyzcr/synthcsiz- 
crs.  It.  too,  relies  on  redundance  of  the 
phonemic  waveforms.  The  technique,  which 
uses  linear  prediction  encoding  of  speech 
waveforms,  estimates  following  waveforms 
from  a  weighted  sum  of  about  10  previous 
waveform  samples,^ 

Linear  prediction  analysis  of  speech  does 
quiie  well  for  storing  and  playback  of  com- 
plete words  or  sentences,  but  for  concatenat- 
ing smaller  pieces  of  speech  to  form  new 
words  or  sentences,  some  difficulties  arise. 
Words  per  se  have  been  stored  in  waveform 
encoding  at  a  rate  of  1000  bits/ sec  in  ROM. 
Compared  lo  brute  force  binary  encoding  of 
voice  at  32,000  bits/second,  this  is  an  impres- 
sive reduction,  but  using  my  S/N  criterion, 
the  improvement  factor  amounts  to  a  FOM  of 
32%.  Even  so.  this  technique  may  be  the 
easiest  approach  to  a  first  generation  system, 
since  Tl  has  the  chips. 

Demo  Recurd  Available 

I  strongly  recommend  the  reader  to  copy 
the  52-page  review  and  tutorial  on  tcxt-to- 
speech  conversion  for  English  in  the  Acousti- 
cal Society  journal.  This  EX^nnis  Klan  pro- 
duction also  included  a  vinyl  demonstration 
floppy  record,  33- ^>6  rpm,  tucked  inside  the 
cover  of  the  Journal.  The  record  demonstrat- 
ed every  practical  form  of  speech  synthesis 
used  in  the  recent  past  and  today.  The  reader 
can  contact  Klaii  at  Room  36'523  at  MIT. 


Charles  WAS  YQYhas  been  a  hum  since  1939, 
and  i^'us  first  licensed  as  W2MK0.  Though 
nm  an  expert  in  voice  compression,  he  has 
f earned  quite  a  bit  about  the  subject  during 
his  tenure  as  a  senior  scientist  for  Lockheed 
Eiecironics  until  1974^  and  most  recently 
working  for  International  Signal  and  Con- 
trol. Charles  now  runs  Ms  own  company 
called  Rondout  Elect  ran  ics.  His  favorite  as- 
pect of  ham  radio  is  JS-meter  and  1 0-meter 
phone  operation.  He  also  tikes  photography, 
yachting,  and  studying  anderwatet  acoustics. 
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Project  with  an  A/D 

byJoeMagee 


Have  you  ever  wondered  how  long  it 
takes  a  battery  to  mn  down  or  just  what 
the  vohage  drop  looks  like  during  those  last 
few  minutes?  How  fast  does  it  get  light  in  the 
morning  or  dark  in  the  evening?  Getting  the 
answers  to  those  and  other  questions  has  re- 
cently gotten  much  easier,  thanks  to  Radio 
Shack. 

One  of  the  items  introduced  in  the  1987 
Radio  Shack  catalog  Is  called  an  '*8'Bii  A/D 
Converter  IC".  The  description  further 
states  "Complete  Data  Acquisition  System  in 
One  IC'\  That  is  a  big  claim— I  just  had  to 
buy  one  and  find  out. 

The  catalog  description  was  pretty  accu- 


rate. The  only  extra  components  you  need  are 
a  power  supply  and  a  stable  reference  source. 
The  finished  product  is  an  analog-to-digital 
(A/D)  converter  with  a  recommended  range 
between  0  and  5  volts  DC  with  an  8-bit  reso- 
lution giving  256  steps  of  value  between  0  and 
5  volts. 

Figure  1  gives  the  schematic.  Everything 
in  the  schematic  and  all  the  hardware  was 
purchased  at  Radio  Shack  and  all  the  Radio 
Shack  part  numbers 
are  given. 

How  It  Works 

The  IC  itself  is  a 


Texas  Instruments  TLC548.  It  contains  a 
complete  analog  to  digital  conversion  circuit. 
In  addition  to  the  power  supply  requirements 
mentioned  above,  only  three  data  lines  are 
required  to  interface  it  to  a  microcomputer. 
These  lines  are  chip  select,  clock,  and  data. 

Basically,  to  get  data  from  the  chip^  the 
chip  select  line  is  pulled  low,  and  the  most 
significant  bit  (MSB)  of  the  previous  voltage 
conversion  is  presented  on  the  data  line.  If  the 
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Figure  I,  The  simple  electronics  required  to  interface  the  TLC858  A/D  conven- 
er fo  a  Cemronics  parallel  printer  port 


Figure  2.  BASIC  program  for  TRS-80  Model  100  to  read  data  from  the 
convener. 
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Figure  3.  Turbo  PASCAL  program  for  an  IBM  PC  done  to  readA/D  data. 


dock  line  is  raised  and  lowered,  then  the  next 
most  significant  bit  is  presented  to  the  data 
line.  After  8  such  clock  transitions,  all  8  bits 
of  the  conversion  will  have  been  available  on 
the  data  line-  The  chip  select  is  then  taken 
high.  Following  this  procedure  one  will  get 
the  previous  conversion's  data  and  initiate  the 
next  conversion. 


''Only  three  data  lines 

are  required  to  interface 

(the  A/D  converter)  to  a 

microcomputer.  " 


Connecting  these  signals  to  a  microcom- 
puter is  most  easily  done  through  the  parallel 
printer  port  rather  than  the  serial  port,  even 
[hough  this  chip  provides  a  serial  data  stream. 
Many  serial  data  interfaces  from  microcom- 
puters do  not  have  clock  signals  available  to 
send  to  external  devices.  Also,  they  are  ex- 
pecting RS232  voltage  levels.  On  the  other 
hand,  a  parallel  port  works  with  TTL  (0  to  5 
volt)  voltage  levels,  and  these  are  compatible 
with  the  TLC548, 

Circuit  Specifics 

The  schematic  diagram  indicates  one  IC 
and  two  voltage  regulators.  The  IC  is  the 
TLC548.  One  of  the  voltage  regulators  is  a 
7805,  or  5- volt  regulator.  An  input  voltage  of 
at  least  7  volts  should  be  applied  to  the  7805  to 
generate  a  stable  5  volts  for  the  Vcc  pin  of  the 
TLC548.  The  other  voltage  regulator  pro- 
vides a  reference  voltage  for  the  converter. 
The  converter  provides  a  count,  or  reading. 


that  is  proportional 
to  the  ratio  of  the  un- 
known input  analog 
voltage  and  the  ref- 
erence voltage.  The 
TLC548  is  designed 
to  perform  best  with 
a  reference  voltage 
of  5  volts. 

The  voltage  refer- 
ence  should  be  as  ac- 
curate and  stable  as 
possible,  and  semi- 
conductor devices 
exist  for  this  pur- 
pose; however,  Ra- 
dio Shack  does  not 
stock  any.  Thus,  the 


pTQCfidure   Belftct_lo; 

begin 

poTt_datB    :»   port_dflta    ind    *tl_blt_lt>; 

por  t  [cent_pQ-rt]     :  =   poi:t_data; 
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begin 
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port (cent _porC]     r=   port_data: 
*nd : 

trpctsdure   clock_lo; 
begin 

part^daCa    :=   port_data    and  clk_lb-it_lo; 

port tcffnt_port J     :=   porc_datej 
QEldr 

procedura    clDck_b3,'; 
begin 

port_!iata    :=   port_data   or   clk_bit_hi; 

port  Lcfl-nt_port3     i^   port_data; 
cad: 

f  uilc  t  i  on    r'ead_a  tod  ]  i  n  t  eger  j. 
var  • 

i:  integer; 

atod:  integer; 

ii*gin 

a  t  od    : =    fl ; 

flelect_lQi 

tor    i     1^1    LO    i    do 

begin 

atod    :  =>   atod    ahl    1-^ 

if   port tbuEy_portJ    and    buBy_bit    =    Q    then 

a  C  Od    :  ^   Buc  €  i  a  tod  p  ; 
olook_hir 
clocit^lo ; 
eftdj 

r*ad_at9ii    :=  atodj 
*nd; 


I*    busy   itivBrt»d  On   IBM    ■^ 


Figure  4,  Utilities  for  the  PASCAL  program  in  figure  3. 


second  voltage  regulator  is  provided.  Anoth- 
er 7805  was  not  used  since  these  regulators 
are  not  specified  to  be  exactly  on  5  volts. 
Instead,  an  LM317  was  selected.  It  is  an 
adjustable  regulator.  After  connecting  power 
the  first  time,  it  was  calibrated  using  an  exter- 
nal voltmeter  to  provide  as  close  to  5  volts  as 
possible  to  the  TLC548  for  its  reference 
voltage  input.  This  is  not  as  accurate  or  stable 
as  would  be  desirable,  but  it  is  about  all  Radio 
Shack  has  to  offer. 

The  specifications  for  the  TLC548  imply 
that  the  maximum  allowable  input  voltage 
on  the  analog  (or unknown)  vokage  pin  is  Vcc 
+  0,3  voits  and  the  minimum  allowable 
voltage  is  -0.3  volts.  With  this  restriction  in 
mind,  the  -Vref  pin  and  the  chip  ground  pin 
are  tied  together.  This  means  that  the  con- 
verter does  not  appear  to  have  a  true  differen- 
tial input  and  will  measure  only  ground -refer- 
enced signals. 

Other  Hardware  Con.siderations 

In  order  to  make  this  unit  easy  to  interface 


to  a  large  number  of  computers,  I  chose  to  use 
a  5-pin  DIN  connector  on  its  I/O  interface. 
Thus,  with  only  one  interface  cable,  the  unit 
should  interface  to  nearly  any  computer  with 
a  standard  Centronics  interface.  If  the  com* 
puter  has  some  sort  of  other  connector  on  its 
parallel  interface,  a  different  cable  will  be 
required. 

The  circuit  is  constructed  on  a  standard 
pertlioard,  catalog  number  276-158.  It  is 
housed  in  a  box,  270-627,  which  required 
several  holes  drilled  and  filed  into  it.  Pow- 
er is  supplied  by  a  9  VDC  wall  transformer, 
273^1455. 

Some  computers  use  the  parallel  printer 
port  for  more  than  one  thing.  This  will  cause 
extraneous  signals  to  appear  on  the  lines, 
which  will  confuse  the  TLC548.  In  order  to 
avoid  this^  some  type  of  latch  was  required; 
The  extra  IC,  an  MCI 40 13,  is  a  dual  flip- 
flop  capable  of  latching  two  data  lines.  Just 
enough  for  the  chip  select  and  clock.  These 
data  lines  are  latched  into  the  MC14013 
by  using  the  strobe  signal,  also  part  of  a 
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standard  Ceniromcs  imerface.  On  the  con- 
verters I  constructed,  a  socket  for  the 
MC14013  was  included  on  the  perf  board 
along  with  a  dummy  socket  not  connected  to 
anything.  A  header  shons  pins  i  and  5  togeih- 
er  and  pins  9  and  13  together.  Thus,  if  the 
computer  in  question  had  no  extraneous  sig- 
nals on  the  parallel  pon.  then  the  header 
would  be  put  in  the  MC14013  socket.  If  re- 
quired, the  MC14013  it^lf  would  go  into  the 
socket.  The  unused  device  should  then  be 
stored  in  the  dummy  socket. 

Software  Ruquirenivnts 

Using  the  parallel  printer  port  on  a  micro- 
computer solves  some  problems,  but  it  raises 
others.  The  good  points  are  that  individual 
lines  are  easily  controlled.  This  makes  it  ea^ 
to  raise  and  lower  the  chip  select  and  clock 
lines  from  software.  However,  very  few  par- 
aJlel  ports  are  bi-directionaU  By  thai,  I  mean 
that  they  arc  almost  always  output  lines. 
There  is  no  way  to  tell  what  the  TLC548  is 
trving  to  send  back. 

However,  all  parallel  printer  ports  have  a 
busy  line.  Thus,  to  find  out  what  value  the 
converter  is  sending  back,  one  needs  only  to 
monitor  the  busy  line.  The  problem  w  ith  this 
is  that  no  popular  microcomputer  operating 
system  allows  for  easy  checking  of  the  btisy 
line  of  the  parallel  port.  Moreover,  trying  to 
output  anything  to  the  port,  such  as  new  clock 
information,  will  not  happen  if  the  busy  line 
is  high.  The  operating  system  assumes  a  high 
level  lo  mean  that  the  printer  is  not  available 
for  new  data. 

In  short,  to  use  this  converter,  you  must 
know  something  about  hardware  of  the  paral- 
lel printer  port  and  write  a  program  that  can 
manipulate  it  properly,  I  will  discuss  three 
computers  and  give  information  required  to 


communicate  with  the  converter  through 
their  parallel  printer  ports. 

The  TRS80  Model  100 

1  chose  this  computer  for  the  project  be- 
cause it  is  from  Radio  Shack  and  battery 
powered.  This  means  thai  a  remote  data 
gathering  setup  is  possible  if  the  converter 
circuit  is  also  powered  from  a  battery.  This 
is  easy  to  do  with  any  voltage  greater  than 
about  7  volts.  Also,  the  Model  100  paral- 
lel pon  serves  multiple  purposes  requiring 
the  use  of  th€  MC14013  latch  on  th&  data 
lines- 
Figure  2  is  a  listing  of  the  BASIC  progmm 
ysed  to  continuously  read  a  voltage  from  the 
converter.  The  data  statements  are  for  a  smaU 
assembly  language  routine  used  to  send  data 
to  the  parallel  port.  This  routine  is  needed  to 
disable  hardware  interrupts  while  this  pro- 
gram sends  data  to  the  converter.  It  is  a  lot 
faster  than  using  BASIC  to  send  the  same  data 
out  the  port. 

The  BASIC  program  is  short  and  to  the 
point.  The  first  few  lines  set  up  the  needed 
constants.  PA,  PB, 
and  PC  are  the  ad- 
dresses of  the  paral- 
lel  ports  in  the 
81C55  chip,  a  paral- 
lel I/O  adapter,  CH 
and  CL  are  used  to 
raise  and  lower  the 
clock  bit  in  the  paral- 
lel printer  port  data 
byte.  As  each  bit  is 
taken  from  the  con- 
verter chip,  the  next 
one  must  be  clocked 
out  by  making  the 
clock  line  high  and 


then  low.  Data  bit  0  is  used  as  the  clock  bit. 
SH  and  SL  are  used  to  select  and  deselect  the 
converter  chip.  In  order  for  the  chip  to  deliver 
the  convened  data  and  accept  clock  bits,  it 
must  be  selected*  This  is  done  by  lowering  ihc 
select  bit.  In  this  application,  the  select  bit 
could  be  left  lowered,  thus  selecting  the  con- 
verter all  the  time,  because  no  other  hardware 
shares  the  data  lines  used  to  communicate 
with  the  TLC548,  Finally,  the  variable  BE 
defines  the  bit  position  held  by  the  BUSY  line 
in  the  status  byte  appearing  on  port  c,  PC,  of 
the  pio. 

The  program  clears  the  screen  and  prints 
headings  used  to  identify  the  value  just  read 
and  how  many  times  a  value  has  been  read. 
To  read  data  from  the  convener,  the  pro- 
gram lowers  the  select  line,  uses  a  loop 
to  clock  in  the  8  data  bits,  and  then  raises 
the  data  line. 

Examining  the  loop  reveals  thai  the  level 
of  the  data  bit  from  the  TLC548  is  read  in. 
As  it  is  read  in.  It  is  shifted  fixim  bit  2  to 
bit  0  by  dividing  the  input  value  by  4.  The 
answer  is  then  masked  v^ith  a  value  of  1  to 
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Figure  6.  Utiltfy  roumesjor  the  program  tn  figure  5. 
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IsalaEe  the  bit.  Then  this  value  is  added  to 
the  variable  AN,  thus  building  the  final 
answer. 

The  converter  chip  yields  a  number 
from  0  to  255.  This  number  is  the  ratio 
between  the  analog  input  voltage  and  the 
analog  reference  voltage  on  the  chip.  The 
actual  voltage  read  can  be  calculated  by 
multiplying  the  reference  voltage  by  the 
ratio  of  the  returned  count  and  maximum 
count. 

For  instance,  if  the  input  voltage  is  ex- 
actly i  volt,  the  ratio  of  1  to  5  is  .2.  The 
value  read  will  be  .2  times  the  maximum 
count  (255)  or  5L  Dividing  this  value  by 
the  maximum  count  will  give  this  ratio, 
and  then  multiplying  the  ratio  by  the  ref- 
erence voltage  gives  the  answer:  (5i/255) 
x5.0  =  LO- 

The  rest  of  the  program  ts  devoted  to  dis- 
playing the  answer  and  checking  the  key- 
board. If  the  operator  presses  any  key,  the 
program  terminaies. 

The  small  assembly  language  routine 
actually  writes  the  clock  and  select  !ine 
levels  to  the  converter  ship.  Because  the 
data  lines  used  in  the  parallel  port  are  shared 
by  the  keyboard  scan  hardware,  this  scan 
must  be  stopped  while  the  converter  ts 
communicated  with.  In  addition,  while  not 
addressing  the  TLC548,  the  data  lines  on 
the  port  change  value  while  the  keyboard 
is  scanned.  This  dynamic  changing  data 
pattern  confuses  the  converter  and  cause 
invalid  results  to  be  obtained.  To  avoid 
this  problem,  a  latch  is  installed  in  the 
convener  circuit  as  discussed  above.  The 
strobe  line,  a  part  of  all  parallel  printer 
interfaces,  is  used  to  latch  the  desired  levels 
of  the  clock  and  select  lines  to  the  TLC548. 
The  strobe  line  toggling  is  also  handled  by  the 
assembly  language  routine. 

Ubiquitous  PC  Clone 

One  good  thing  about  IBM  computer 
clones  is  the  care  taken  to  match  the  IBM 
hardware.  This  means  that  nearly  any  PC- 
DOS  or  MS-DOS  computer  with  a  parallel 
printer  port  will  probably  have  exactly  the 
same  hardware  at  an  I/O  address  that  is  easily 
obtained.  Figure  3  is  a  Turbo  Pascal  program 
that  will  obtain  the  address  of  the  LPTl:  port 
and  use  it  to  read  the  converter. 

The  main  ponion  of  the  program  is  very 
short.  We  will  cover  h  first.  As  in  the  BASIC 
program,  the  screen  is  cleared  and  descrip- 
tive titles  are  primed.  In  addition,  a  loop  or 
reading  counter  is  initialized. 

The  rest  of  the  program  (figure  4)  is  in  a  file 
called  ^^atodutils^pas".  This  file  contains 
procedures  and  functions  to  initialize  the  IBM 
hardware  and  to  lake  a  reading  from  the 
analog  to  digital  converter. 

Reviewing  this  file,  the  definitions  of  the 
various  bits  and  their  positions  comes  first.  In 
the  IBM  program,  the  address  of  the  parallel 
printer  pon  must  be  determined-  The  operat- 
ing system  conveniently  keeps  this  address  at 
location  SO040:$0O08.  This  is  a  strange  look- 
ing address.  The  first  number,  S0040,  is  the 
paragraph  number  to  use  as  the  base  of  the 
actual  physical  memory  address.  A  para- 


A/D  Converter  Parts  List 

TLC548  8-bit  D/A  converter        RS  #276-1 796 


7805  5'Volt  regulator 

RS  #276-1 770 

LM3t  / 1  adjustable  regulator     RS  #276-1 778 

10  uf  capacitor 

RS  #272^1013 

4.7  kO  Va  resistor 

RS  #271 -0340 

20  kO  variable  resistor 

RS  #271-1330 

Optional  parts: 

5-pin  DIN  jack 

RS  #274-0005 

8-pin  W/W  socket 

RS  #276-1 988 

1 6-pin  W/W  socket 

RS  #276-1 994 

DC  power  connector 

RS  #274-1 575 

Experimenter's  box 

RS  #270-0627 

Perf  board 

RS  #276^0162 

Wan  power  supply 

RS  #273-1455 

graph  is  16  bytes  long.  In  the  Intel  8088 
world,  memory  addresses  are  defined  as  a 
base  address  and  an  offset.  Each  base,  or 
paragraph,  address  can  point  to  up  to  $10000, 
65536,  individual  physical  addresses.  These 
numbers  are  called  the  offset,  and  ihey  form 
the  second  part  of  the  address  description; 
that  is,  the  *':S0008*^  above. 

In  any  case,  as  mentioned,  the  contents  of 
that  address  is  the  base  port  address  of  the 
parallel  printer  port  assigned  as  LPTL  The 
data  for  the  port  is  at  the  base  address,  and  the 
status  is  at  the  next  higher  address. 

In  addition  to  gelling  the  address,  the 
initialization  program  also  sets  the  select 
bit  high  on  the  TLC548.  It  also  inilializes 
a  variable,  ''port-data,'  to  equal  the  value 
just  written.  This  is  necessary,  because  the 
value  just  written  cannot  be  read  back  in 
from  the  data  port.  The  only  way  to  know 
the  value  is  to  save  it  somewhere.  Notice  that 
in  this  case,  no  strobe  line  toggle  is  neces- 
sary. The  IBM,  the  parallel  printer  port  is 
dedicaied  to  the  printer  alone  and  no  other 
data  wil!  appear  on  ii.  Thus,  the  latch  in  the 
converter  circuit  is  removed.  In  my  proto- 
type»  I  simply  unplugged  the  MC14013 
device  and  replaced  it  with  the  jumper  block 
already  described  and  stored  the  MC 1401 3  in 
the  spare  socket. 

The  function  that  reads  the  measured  value 
is  simpler  than  it  looks.  It  starts  out  with  a 
read  value  of  0  and  adds  in  the  values  from  the 
TLC548  one  at  a  time. 

The  first  step  is  to  lower  the  select  line  as  in 
the  BASIC  program.  Notice  that  this  is  done 
by  a  logical  AND  between  the  current  value 
in  the  parallel  port  with  a  constant  called 

'""sel bit Id.'*  ''ScI bit lo"  has  a  value 

of  Sfe.  When  this  value  is  ANDed  with  the 
pon  value,  bit  1  of  the  port  value  will  uncon- 
ditionally set  toO,  and  all  others  will  remain 
as  they  were.  In  the  value  $fe,  bit  1  is  a  zero, 
and  all  others  are  ones. 

Most  of  the  rest  of  the  function  is  a  loop 
that  gets  the  current  data  bit  from  the  con- 
verter chip  and  saves  it.  First  the  accumu- 
lated answer  is  shifted  to  the  left  to  make 
room  for  the  next  data  bit.  The  data  bit  value 
comes  in  on  the  busy  bit  of  the  printer  pon.  In 
the  IBM  this  bit  is  inverted.  Once  again,  the 
logical  AND  trick  Is  used  to  determine  the 
value.  In  this  case  the  constant  is  $80,  be- 


cause the  busy  signal  is  in  bit  7  of  the 
status  data.  This  time*  we  want  to  know 
the  value  of  that  bit,  so  all  the  other  bits 
are  0.  Thus,  with  a  logical  AND  all  bits 
will  set  to  0  except  bit  7,  Bit  7  will  be 
remain  unaffected.  If  it  is  Oj  then  the  bit 
coming  from  the  TLC548  was  a  1  and  the 
least  significant  bit  of  the  answer  is  set  to  a 
1  by  simply  adding  I  to  the  value.  Then 
the  clock  line  on  the  converter  chip  is 
toggled  to  bring  out  the  next  data  bit. 
After  the  loop,  the  select  line  is  returned 
to  a  high  value,  and  the  converted  value  is 
relumed  to  the  procedure  that  called  the 
read-atod  function. 

The  main  routine  calls  the  read  func- 
tion. It  then  takes  the  converted  value  and 
makes  it  into  a  voltage,  just  as  in  the 
BASIC  program  above.  This  value  is  dis- 
played on  the  screen.  A  small  delay  is  includ- 
ed in  the  program  to  make  the  answer  read- 
able. If  the  voltage  read  is  not  exacdy  on  a 
value  that  is  one  of  the  256  steps  between  0 
and  5  volts,  the  answer  may  fluctuate  be- 
tween the  closest  such  values.  This  program 
can  read  and  display  the  voltage  so  quickly 
that  the  screen  display  can  flicker  between  the 
different  values  and  the  actual  number  cannot 
be  read  before  it  changes.  The  small  delay 
gives  us  poor  humans  a  chance  to  catch  up 
with  the  machine.  The  last  statement  is  a 
check  of  the  keyboard.  If  any  key  is  pressed, 
the  program  stops. 

The  Pkkujp  Truck  of  the  CP/M  World 

The  CP/M  world  is  not  as  lucky  as  the 
MS-DOS  world.  Standardization  of  port 
addresses  and  hardware  did  not  occur.  I 
have  several  CP/M  computers,  but  the  one 
that  I  use  the  most  is  a  Kay  pro  4''84.  It  is 
representative  of  a  CP/M  computer,  and 
the  parallel  port  on  it  is  similar  to  other 
Kay  pro  8-bit  computers.  The  program  (fig- 
ures 5  and  6)  is  very  similar  to  the  one 
for  MS-DOS,  since  it  also  is  written  in 
Turbo  Pascal.  However*  the  programmer 
must  determine  the  address  of  the  parallel 
printer  data  and  status  ports.  This  infor- 
mation is  available  in  the  documentation 
which  comes  with  the  Kaypro,  As  in  the 
IBMj  the  printer  pon  is  dedicated  to  the  print- 
er and  no  strobe  line  toggling  is  required. 
If  yxnu  have  a  different  CP/M-80  computer, 
this  program  can  be  used  if  you  determine 
the  hardware  addresses  of  your  printer  data 
and  status  ports.  You  will  also  need  to  know 
the  location  of  the  busy  line  bit  in  the  status 
pon,  and  whether  any  other  data  appears  on 
thai  pon*  Most  likely,  however,  in  a  CP/M 
computer  the  data  port  will  be  dedicated  to 
the  printer. 

There  you  have  it.  Get  busy!  If  you  have  a 
computer,  you  should  be  able  to  go  down  to 
Radio  Shack  and  get  the  pans  needed  to  let 
you  too  turn  it  into  a  voltmeter.  Next  week 
you  should  be  able  to  tell  me  things  like  how 
iong  it  takes  a  battery  to  discharge,  or  what 
time  the  sun  eame  up  7  days  in  a  row%  or 
maybe  the  average  S- meter  reading  on  20 
meters  over  a  24  hour  period.  Lei's  see,  how 
about  the  temperature  for  the  last  24  hours? 
ril  have  to  think  about  that  one 
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(or$l9J5  +  $2S&Hto: 


Q9Jt 


21881  Summer  Circle,  Dept,  MTS 
Huntington  Beach,  CA.  92646 

CA  Residents  add  S1  20  sales  lax 
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TWO  TNC's  in  your  IBW®  PC! 


The  PC*  Packet  Adapter  gives  you  two  independent 
packet  radio  TNC's  on  one  short  PC  plug-In  card.  Its 
on-board  1 200  baud  modenn  connects  directly  to 
your  VHF/UHFradio.  Add  DRSIsHF'i'Modenri  with 
internal  tuning  indicator  and  you  have 
another  TNC  in  your  PC.  Our  AX.25 
software  package  includes  simultaneous 
dual-port  operation,  multiconnect  on 
both  ports  and  cross-band  digipeating. 
Introductory  price  for  the  PC*  Packet 
Adapter  is  $1 19.95  until  July  1 .  The 
HF*iVlodenn  is  $59.95,  Call  today, 
get  on  the  air  tomorrow! 

AAA 


A     A     A     A     A 


Packet  Radio 
without  a 
Packet  Radio  TNC 


HAM-COM  June  3.  4.  5   Dallas-Pt.  Worth 

Digital  Radio  Systems,  Inc. 

20B5  Range  Rd.  A  Clearwater.  FL  34625  A  (813)461-0204 


CIRCLE  239  ON  R£ADER  SERVICE  CARD 


wt    m 
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I  m  n  mi  u 


P.O.  Box  111^-A 
PLACENTIA,  CA 


IF  YOU  ARE  INTO  ELECTRONICS  AND  SAVING  MONEY  IS  IM- 
PORTANT TO  YOU,  THEN  YOU  OWE  IT  TO  YOURSELF  TO  TRY 
NUTS  &  VOLTS  MAGAZINE.  DISCOVER  WHY  THOUSANDS  OF 
SMART  PEOPLE  NATIONWIDE  TURN  TO  NUTS  S  VOLTS  EACH 
MONTH  TO  MEET  THEIR  ELECTRONIC  NEEDS.  WHETHER 
YOU'RE  BUYING,  SELLING,  OR  JUST 
TRYING  TO  LOCATE  THOSE  UNIQUE 
OR  HARD-TO-FiND  ITEMS,  FIND  OUT 
HOW  NUTS  &  VOLTS  CAN  HELP! 


IBE  TODAY! 

D  CHECK     D  MONEY  ORDER     P  VISA     □  MC 

Name 

Ad  d  r ess 


Subscription  Rates 

us,    FUNDS    REQUIRED 


..V" 


State 


Card  No. 


Exp,  Date 


CAI.I,  ^OR  ADVEnTlSJNO  INFORMATION 
OieTRIBUTOR  IfSfQUiniES  INVITHD 


3rd  Class  Mail  -  USA 

One  Year $12.00 

Two  Years $21.00 

Lifetime $60.00 

'1st  Class  Mail 

One  Year  -  USA  . .  .  $20.00 
Canada  &  Mexico  . .  $22.00 

Air  Mail 

Foreign  - 1  Year  . . .  $55.00 

Includes  one  FREE  40-word 
Classified  Ad 


A  NatlonsI  PuUieat'm  For  The  Baying  And  Selling  Of  Electronic  Equipment 
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ACKET  TALK 


Brian  Lloyd  WB6RON 
19200  Til  ford  Way 
Germantown  MD  2QB74 


Btfllding  a  Duplex  Digipeater 

I  promised  some  Ume  ago  lo 
present  details  of  the  duplex 
digtpeater  that  our  group  uses  in 
the  Washington  DC  afea.  \l3  a 
simple  device  that  requires  little 
hardware  and  no  software. 

The  first  step  in  constrycting  a 
duplex  digipeater  is  to  choose  a 
frequency  and  a  site.  The  group 
chose  the  frequency  pair  on  220 
MHz  to  conform  with  standard 
voice  repeater  operations,  ub,  fre- 
quency and  split.  The  group*s  ini- 
tial duplex  digipeater  had  the  fre- 
quency assigned  and  coordinated 
by  The  Mid-Atlantic  Repeater 
Council  (TMARC)  as  if  it  were  a 
voice  repeater. 

Since  that  time,  there  have 
been  changes  in  Part  97  of  the 
FCC  regulations  that  differentiate 
between  digital  communication 
devices  and  ordinary  repeaters. 
U*s  now  permissible  to  construct  a 
duplex  digipeater  and  operate  it  In 
any  portion  of  the  amateur  radio 
spectrum  above  50  MHz  where 
the  emission  mode  is  legal,  pro- 
vided the  transmissions  use  the 
AX. 25  protocol.  This  means  a  du- 
plex digipeater  can  operate  on 
two  meters  outside  the  standard 
repealer  subbands  of  144.5- 
145.5  and  146-148.  Our  group 
has  two  new  duplex  digipeaters 
under  construction  that  have  in- 
puts in  the  range  of  145.6-145.7 
and  outputs  in  the  range  of  1 45.0- 
145^1,  using  the  standard  600- 
kHz  split. 

Hardware  Selection 

There  are  Sour  major  pieces  of 
the  duplex  digipeater:  the  duplex- 
er,  the  receiver,  the  modem,  and 
the  transmitter.  The  duplexer  is 
any  standard  duplexer  used  for 
normal  repeater  operation.  Our 
group  has  been  quite  satisfied 
with  the  performance  of  a  WA- 
COM four-cavity  dupJexer. 

The  receiver  is  any  NBFM  re- 
ceiver, The  group  uses  a  Midland 
13-509,  but  just  about  any  receiv- 
er should  do.  A  receiver  designed 
lor  repeater  service  is  a  better 
choice  due  to  the  higher  quality 
and  wider  environmental  toler- 
ance designed  into  these  devices. 

The  group's  modem  is  a  Bell 
202T  look-alike  produced  by 


Latest  in  Digital  Hamming 


Rixon  found  at  a  hamfest  for  about 
$40.  This  lumed  out  to  be  a  very 
good  pertorrner,  because  its  carri- 
er  detect  circuitry  doesn't  tngger 
on  voice  signals.  Only  a  valid  Bell 
202  carrier  causes  the  carrier  de* 
tect  to  assert.  Ttiis  is  very  impor- 
tant, because  the  carrier  detect 
signal  of  the  modem  is  used  to  key 
the  transmitter. 

The  tfansmitte?  is  the  transmit- 
ter section  from  a  Midland  13-509 
but  just  alx)ut  any  NBFM  transmit- 
ter wifl  do.  As  in  the  case  of  the 
receiver,  a  transmitter  designed 
for  repeater  service  is  probably 
the  best  choice.  Be  sure  to  have 
full  schematics  for  the  transmitter 
for  slight  modifications  to  ready  it 
for  duptex  digipeater  operation. 


TO 
MODEM 


00033/iF 


/77 


FtgufB  h 


Stgnai  Flow 

It's  imperative  to  have  the  du- 
plex digipeater  key  and  unkey 
very  rapidly  In  response  to  pack- 
ets at  the  input.  The  duplex  digi- 
peater output  arerts  all  other  users 


tones.  The  modem  output  goes  to 
the  transmitter  input  AFTER  all 
signal  processing  stages.  The 
modem  signal  MUST  enter  the 
transmitter  as  close  to  the  nKHJu* 
lator  as  possible.  Be  sure  to  by- 
pass aU  microphone  preamp,  linv 
iter,  and  low-pass  filtering  circuits 
in  the  transmitter.  Usually  the 
wiper  of  the  deviation  control  is  a 
good  place  to  Inject  the  signal 
(See  Figure  2).  Adjust  the  mcdem 
output  level  so  the  2200  Hz  high 
tone  produces  exactly  3  kHz  devi- 
ation. 

The  transmitter  requires  one 
special  modification  in  order  for  it 
to  key  very  rapidly  and  still  provide 
good  signal  stability.  Wire  the 


''A  duplex  digipeater  can  operate 
on  two  meters  outside  the  standard 

repeater  subbands. " 


to  activity  on  the  channel  and  to 
stand  by  until  the  channel  goes 
clear.  This  is  what  carrier  sense 
multiple  access  (CSMA)  is  all 
about,  Inorderforthistowork,  the 
duplex  digipeater  needs  to  key  up 
the  transmitter  as  soon  as  a  valid 
data  carrier  is  detected  by  the 
modem.  The  following  diagrams 
and  directions  should  help. 

The  incoming  signal  goes  di- 
rectly from  the  detector  in  the  re- 
ceiver. The  receiver's  squelch 
and  COR  (if  it  is  a  repealer  receiv- 
er) are  NOT  used .  The  signal  from 
the  detector  travels  to  the  buffer 
ampdfier  shown  in  Figure  1 .  Buffer 
adjustment  consists  of  applying  a 
5  kHz  deviation,  2200  Hz  modulat- 
ed signal  to  the  receiver,  and  ad- 
justing R2  to  provide  a  0.77  Vrms 
(0  dBm)  signal  at  the  buffer  out- 
put. 

The  buffer  output  goes  to  the 
input  ot  the  Bel!  202T  modem  The 
data  output  of  the  modem  is 
looped  back  to  the  data  input  of 
the  modem,  regenerating  the 


transmitter  so  alf  stages  are  pow- 
ered all  the  time.  In  order  to  key 
and  unkey  the  transmitter  rapidly, 
one  ot  the  intermediate  stages  in 
the  transmitter  needs  to  be  keyed. 
Since  the  amplification  and  multi- 
plication stages  of  most  FM  trans- 
mitters operate  Class-C.  the 
transmifler  is  stable  and  quiet  with 
no  drive.  1  modified  the  last  mutti- 
pjier  stage  so  its  emitter  is  keyed 
by  a  small  keying  iranststor.  which 
is  turned  on  {keyed  down)  by  the 
application  of  a  positive  voltage. 
Be  sure  to  use  plenty  of  bias  on 
the  emitter  of  the  keyed  stage  to 
ensure  its  continued  stability.  See 
Figure  3. 

In  a  NutsbeU 

A  received  signal  is  amplified 
and  buffered  by  the  buffer  amplifl* 
©r  and  presented  to  the  demodu- 
lator in  the  modem.  Only  a  valid 
data  signal  activates  the  data  car- 
rier detect  (DCD)  line  The  DCD 
line  turns  on  the  keying  transistor, 
which  pulls  the  emitter  of  the  last 


multlpffer  stage  to  ground  turning 
the  multiplier  on.  This  allows  RF  to 
pass  from  the  multiplier  to  the 
amplification  stages  in  the  trans- 
mitter (our  transmitter  keys  in 
about  five  microseconds).  The 
data  is  detected  by  the  demod- 
ulator in  the  modem  and  passed 
to  the  modulator  through  the 
jumper  between  pins  2  and  3  of 
the  RS-232  connector.  The  regen- 
erated tones  now  modulate  the 
trans  mi  tter. 

So  far  this  technique  has 
worked  very  well .  The  key  up  delay 
is  only  8  msec — essentially  the 
time  ft  takes  the  modem  to  detect 
earner.  Since  the  modem  does  a 
very  good  job  at  differentiating  be- 
tween  noise,  voice,  and  valid 
data.  it*s  almost  impossible  to  get 
the  duplex  digipeater  to  falsely 
key  up.  The  duptex  digipeater  re- 
mains keyed  until  the  signal  goes 
away,  (One  can  always  add  a 
watchdog  timer  that  will  unkey  the 
transmitter  after  some  period  of 
time,  say  a  minute,  should  some- 
one's TNC  stay  or  the  air  too 
long,) 

Since  the  duplex  digipeater  has 
no  I  Der  of  its  own ,  one  of  the  TNCs 
on  the  frequency  should  broad- 
cast an  ID  packet  for  it  at  least 
every  10  minutes.  This  should 
keep  evefyt>ody  happy  and  every- 
thing legal 

A  Few  Caveats 

Don't  try  to  use  the  COR  in  an 
existing  repeater  receiver  lo  key 
the  transmitter.  The  squelch  in 
mosi  receivers  is  !oo  slow  to  work 
effectively  and  it  cannot  differenth 
ate  between  a  voice  arrd  a  data 
signaL  The  duplex  digipeater 
must  pass  only  data  to  be  eligible 
for  operation  outside  the  repealer 
subbands. 

Don't  try  to  key  ttie  transmit- 
ter by  keying  the  audio  and  os- 
cillator stages  of  the  transmitter 
(this  is  how  most  repeater  trans- 
mitters are  keyed).  The  transmit- 
ter needs  to  key  up  more  quickly 
than  most  of  these  stages  can  ac- 
commodate. 

Use  a  Bell  202T  modem  that 
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does  not  falsely  trigger  on  voice  or 
noise.  Forthis  reason,  neither  the 
2211  PLL  nor  the  7910  world 
modem  chips  used  in  most  TNCs 
are  suitable.  The  2211  will  not  re- 
ject voice  and  the  7910  will  assert 
DGD  for  any  signal^  even  noise. 

Go  build  one!  Find  out  what 
packet  radio  is  like  when  everyone 
in  your  area  can  "hear"  everyone 
else.  Just  be  sure  to  remind  users 
to  turn  on  the  duplex  switch  on 
their  radios  prior  to  attempting 
connections  to  their  neighbors  di- 
rectly (no  digipeater  specification 
required). 

Backbones 

One  of  the  biggest  problems 
facing  annateur  packet  radio  fs 
how  to  build  long-haui  networks 
that  pass  data  efficiently  without 
losing  it,  Digipeaters  were  not 
very  useful  for  constructing  (ong- 
haul  backbones.  Packet  loss  rates 
rendered  them  useless  for  more 
than  one  or  two  hops.  The  prolifer- 
ation of  NET/ROM  and  bulletin 
boards  was  an  attempt  to  solve 
thfs  problem.  Bulletin  boards  act 
as  store-and -forward  devices  and 
NET/ROM  added  link-layer  ac- 
knowledgments (hop-by-hop 
ACKs)  in  an  attempt  to  make  each 
fink  appear  to  be  more  reliable. 
This  improved  things  somewhat 
but  didn't  sofve  the  probfem.  It  just 
made  \l  less  visible.  The  real  solu- 
tion is  to  make  the  links  truly  reli* 
able. 

The  measure  of  link  reliability  is 
its  packet  loss  rate.  A  reliable  link 
doesn't  lose  packets.  Packets  are 
lost  for  two  major  reasons:  poor 
link  implementation  and  colli- 
sions. The  reliability  of  a  fink  can 
be  improved  by  properly  adjusting 
the  modems,  radios,  and  anten- 
nas to  ensure  that  transmitted 
packets  will  be  received  with  a 
very  low  probability  of  error.  Colli- 
sions can  be  avoided  by  ensuring 
that  only  one  transmitter  uses  the 
frequency. 

The  first  suggestion,  proper  in- 
stallation and  adjustment  of  the 
hardware,  seems  straightforward 
but  the  second  suggestion,  that  of 
having  a  single  transmitter  to  a 
frequency,  seems  rather  unusual. 
How  can  there  be  a  network  with 
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Figure  2. 


only  one  transmitter  to  a  frequen- 
cy? The  key  to  this  issue  is  proper 
network  topology.  It  requires 
some  rethinking  about  packet  ra- 
dio based  networks. 

Collision-Free  Network 

Phil  Karn  KA9Q  wrote  a  very 
interesting  paper  for  the  ARRL  6th 
Computer  Networking  Confer- 
ence entitled  "A  High  Perform- 
ance, Collision-Free  Packet  Radio 
Network."  The  interesting  thing 
about  Phil's  paper  is  that  the 
concepts  presented  therein  apply 
to  any  radio-based  network 
regardless  of  networking  proto- 
col! These  concepts  wili  work  for 
TEX-Net,  NET/ROM,  TCP/IP, 
ROSE  (COSI)-  or  even  plain  vanil- 
la AX. 25  with  digipeaters.  A  net- 
work based  on  Phil's  ideas,  in  ad- 
dition to  being  collision-free,  is 
also  Inherently  full  duplex!  Here  is 
a  genera!  description  of  how  a  net- 
work based  on  Phil's  ideas  would 
work. 

Every  node  in  the  network  has 
one  and  only  one  transmitter.  That 
transmitter  operates  on  a  frequen- 
cy assigned  to  only  it  for  a  region. 
Each  of  the  adjacent  network 
nodes  has  a  dedicated  receiver 
and  possibly  an  antenna  to  listen 
to  that  frequency.  This  means  that 
each  node  in  the  network  has  one 
transmitter  on  its  own  frequency 
and  one  or  more  receivers  each 
tuned  to  the  transmit  frequency  of 
the  adjacent  network  nodes.  The 
transmitters  should  probably  use 
omnidirectional  antennas  and  the 
receivers  should  use  directional 
antennas  to  increase  link  signal 
margin  and  reduce  interference 
from  undesired  signals. 

To  make  the  network  easier  and 
less  expensive  to  implement  the 
transmitters  at  adjacent  nodes 
should  probably  operate  on  differ- 
ent amateur  bands.  This  reduces 
or  eliminates  the  need  for  cavities 
orduplexers  at  a  site. 

Do  not  discount  6m  and  2m  as 
link  bands.  Users  can  transmit 
signals  up  to  20«kHz  wide  on 
these  two  bands.  The  220  and  430 
MHz  bands  allow  signab  up  to 
100  kHz  wide.  For  bands  above 
450  MHz,  the  signals  can  be  as 
wide  as  the  band  itself.  Based  on 


these  bandwidths,  speeds  of 
9,600  bauds  (6m  and  2m),  56,000 
bauds  (220  MHz  and  430  MHz), 
and  10  Megabauds  (902  MHz  and 
up)  are  possible, 

The  packet  switch  hardware  at 
each  node  must  handle  multiple 
receivers  and  a  single  transmitter 
Currently  the  KA9Q  TCP/IP  net- 
working code  supports  this  topoU 
ogy  and,  wUh  only  a  slight  modifi- 
cation, the  multiport  digipeater 
and  NET/ROM  code  could  also- 
Imagine  a  network  where  eight 
digipeater  hops  are  considered 
normal  and  acceptable  with  negli- 
gible packet  loss  rates! 

Users  should  have  access  to 
the  network  on  a  separate  band 
from  backbone  links.  This  is 
where  the  duplex  digipeater 
comes  in.  Locaf  users  communi- 
cate with  one  another  through  the 
duplex  drgipeater.  Should  some- 
one wish  to  communicate  with  an- 
other user  reachable  only  through 
the  network,  the  packets  are 
switched  off  the  LAN  and  onto  the 
backbone.  When  the  packet  final- 
ly arrives  at  the  destination  LAN,  it 
is  switched  to  the  duplex  digi- 
peater and  then  delivered  to  the 
destination. 

Our  group  is  constructing  a  net- 
work that  uses  duplex  digipeaters 
to  define  and  support  the  LANs 
and  has  a  collision-free  backbone 
to  tie  the  dtiplex  digipeaters  to- 
gether into  a  single  network.  The 
network  node  switches  will  sup- 
port NET/ROM,  TCP/IP,  and 
AX. 25  digipeater  connections. 
Users  will  have  their  choice  of  net- 


working protocols  all  with  a  very 
high  probability  of  packet  deliv- 
ery. I  will  keep  the  readers  posted 
on  thts  progress. 

NET/ROM  Update 

There  are  two  significant  devel- 
opments of  interest  to  the  NET/ 
ROM  users.  First,  the  Northern 
Germany  Packet  Group  has  writ- 
ten a  NET/ROM  replacement 
package  and  placed  it  into  the 
public  domain.  This  package  is 
fully  compatible  with  NET/ROM 
version  1.3,  but  has  no  encrypted 
callsigns.  The  software  )s  In  the 
public  domain  and  is  available  in 
either  source  ('C  plus  a  tiny  bit  of 
assembler)  and/or  object  code  for- 
mat. Those  interested  in  informa- 
tion or  a  copy  of  the  software 
should  contact: 
Michael  Roehner  DC40X 
Hans  Georg  Giese  DF2AU 
Hinter  dem  Berge  5 
D3300  Braunschweig,  FRG 
There  is  also  a  new  version  of 
the  KA9Q  TCP/IP  code  that  is 
NET/ROM  compatible.  This  code 
permits  a  TCP/IP  station  to  be  part 
of  a  NET/ROM  network,  passing 
both  AX. 25  and  TCP/IP  traffic 
over  the  same  link  at  the  same 
time.  This  code  doesn't  support 
end-user  NET/ROM  access  ((.e=,  it 
does  not  allow  connections  with 
an  ordinary  TNC),  but  it's  ideal  for 
a  backbone  packet  switch  with  re- 
stricted backbone  access.  A  vote 
of  thanks  and  a  hearty  "weM 
done"  go  out  to  Dan  Frank  W9NK 
forthis  addition  to  the  KA9Q  TCP/ 
IP  net  package. 
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rioter  Machines 

This  mortlh's  RTTY  Loop 
column  takes  a  look  at  the  modets 
the  Teletype  Corporation  pro- 
duced. Although  other  compa- 
nies, notably  Kleinschmidt.  have 
produced  teleprinter  machines, 
those  from  the  Teletype  Corpora- 
tion have  the  widest  circulation  In 
the  amateur  RTTY  community. 


Amateur  Radio  Teletype 

of  these  babies  still  in  use. 

The  Model  31 A  is  a  strip  printerl 
This  20- pounder  was  designed  lor 
^'portabfe"  use,  within  the  defini- 
tion of  portable  in  the  late  1 960s.  f 
have  not  seen  or  known  anyone 
who  has  this  specimen. 

The  Model  32  is  a  modern  fwe- 
level  teleprinter,  which  may  as 
well  be  the  ultimate  machine.  It's 
the  Baudot  version  of  the  Model 
33,  a  familiar  machine  to  the 
ASCII  crowd. 


Baudot/Murray  Machines 

First  on  the  list  is  the  Model  1 2. 
This  ancient  boat  anchor  allowed 
many  an  amateur  to  use  RTTY  in 
the  early  days.  With  six  magnets 
in  the  typing  unit,  each  fequifing 
300  mA  of  current,  it  generated 
more  electrical  noise  rather  than 
mechanical  noise,  (the  latter  still 
being  considerable).  This  is  a  ma- 
chine for  masochists. 

The  Model  14  series  are  strip 
printers  and  tape  punches. The 
tape  versions  of  this  series  are 
commonly  combined  with  the 
Model  tSintoaModei  19,  More  on 
those  in  a  paragraph  or  so. 

The  Model  15  is  the  "standard" 
if  ever  there  was  one.  This 
machine  comes  immediately  to 
mind  when  someone  mentions 
"Teletype/'  This  sturdy  page 
printer  runs  on  a  60-mA  loop  sup- 
ply, and  will  stand  up  to  use  day  in 
and  day  out.  longer  than  an  ama- 
teur will  want  to  run  it. 

The  Model  19  is  equivalent  to  a 
Model  15  on  a  table  with  a  Model 
14  tape  punch.  (Who  knows  why 
it's  not  called  the  Model  29?)  lis 
the  forerunner  of  today's  "ASR" 
(Automatic  Send-Receive)  sets. 
The  Model  19  is  still  in  service  at 
many  insta Natrons. 

The  Model  26  is  a  machine  de- 
signed for  light  duly.  This  ma- 
chine is  remarkable  for  moving 
the  paper  past  the  type  head,  like 
a  typewriter,  rather  than  the  other 
way  around  as  most  modern  print- 
ers do.  This  is  a  transitional  ma- 
chine. It  has  an  early  daisy-wheel 
printing  device.  There  aren*t 
many  of  the  Model  26s  around 
any  more. 

The  Model  28  was  the  first 
machine  to  break  into  the  mod- 
ern RTTY  era.  With  multiple 
gears  to  run  60;  75,  or  100  wpm. 
it  was  the  window  into  high- 
speed RTTY.  There  are  many 


ASCII  Machines 

The  Model  33  is  the  standard  in 
ASCII  teleprinters.  This  modern 
teleprinter  has  many  versions. 
Use  the  ''Call  Control  Unit.'' 
which  is  on  the  right  plate  of  the 
machine,  as  a  key  to  learn  what 
the  machine  is  wired  for. 

The  Model  35  is  the  ASCII 
version  of  the  Model  28.  Even 
though  this  is  an  ASCII  machine, 
many  of  the  internal  parts  are  the 
same  as  the  Model  28,  and  mter- 
changeable.  Note  that  although 
the  selector  magnets  in  the  Model 
35  have  a  rather  high  current  de- 
mand (500  mA).  an  internal  selec- 
tor magnet  driver  takes  care  of  the 
interfacmg.  The  Model  35  lends  to 
be  the  heavier-duty  version  of  the 
Model  33. 

Thanks  to  the  people  who 
offered  fnformatlon  on  various 
machines,  especially  Bob 
Roehrig  K9EUI,  R.  Lee  Hagan 
K40ZQ,  Doug  Reed,  and  Tom 
KA4RKT  (via  CompuServe). 

wwv 

I  mentioned  WWV  two  months 
ago  and  wondered  if  decoding  the 
encoded  information  was  possi- 
ble. Well,  Bob  K9EUI  also  passes 
along  the  information  that  the 
National  Bureau  of  Standards 
publishes  a  guide  to  the  WWV 
lime-code  format.  WWV  and 
WWVH  use  the  same  format,  and 
WWVB  uses  a  somewhat  different 
format.  The  WWV  format  ts  a  one 
pulse  per  second  code  on  a  100- 
Hz  subcarrier.  If  s  a  binary  format 
and  it  gives  the  minute,  hour,  and 
day  of  the  year.  The  length  of  the 
burst  of  the  subcarrier  determines 
the  binary  value  of  each  bit.  Those 
interested  in  this  Information 
should  write  for  NBS  Special 
Publication  Number  432,  NBS 
Time  and  Frequency  Dissemina- 
tion Services,  Send  your  request 
to  the  Time  and  Frequency  Divi- 


sion, National  Bureau  of  Stan- 
dards, Boulder,  Colorado  80302. 

PC  RTTY 

Bill  Kantz  WD2AEV  sent  in  a 
query  via  CompuServe.  Bill  has  a 
copy  of  a  RTTY  program  for 
PCIones  called  BAUDOTC.EXE. 
He  said  that  the  docs  with  the 
program  claim  to  have  source 
code  available,  but  he  can't  find  it 
anywhere.  He's  looking  around 
for  information  on  RTTY  for 
the  PC. 

Well,  there  are  quHe  a  few 
public  domain  programs  for  the 
PCIones.  One  I  have  looked  at  is 
available  on  CompuServe's 
Ham  Net  for  downloading. 
RTTY. EXE  was  written  by  Perry 
Taylor  W0SE,  and  T,L,  Vinson 
W0NW.  It  seems  to  be  a  rather 
full-featured  program,  with  se- 
lectable speeds,  modes,  disk 
access,  and  the  like.  Free  for  the 
taking  and  that  may  be  hard  to 
beat.  The  reader  might  make  note 
also  of  W0KU^  a  net  user,  who 
also  asked  about  PCIone  RTTY 
via  the  Delphi  information  system. 

KB8BMN  sent  along  a  Delphi 
Mail  message,  wondering  about 
slow  scan  programs  for  the  CoCo. 
Well,  the  first  one  that  comes  to 
mind  is  Marty  GocKJman's  fanK)us 
WEFAX  program.  It's  a  transmit 
ling  version  and  is  available  on 
Delphi  for  downloading.  This  may 
be  just  the  ticket  for  the  ham  who 
wants  to  try  SSTV  on  a  shoestri ng. 
Hardware  solutions  are  around  as 
well,  of  course,  with  the  AEA  PK- 
232  described  here  a  while  back, 
leads  the  pack.  The  cost  of  the 
AEA  PK-232  may  be  more  money 
than  one  is  willing  to  plunk  down 
to  try  something  out. 

CoCo  Instructfons 

Several  hams  have  received  a 
copy  of  January's  RTTY  program 
for  the  CoCo  on  tape  and  have 
asked  for  more  specific  informa- 
tion on  how  to  use  the  program. 
The  tape  will  have  two  programs 
on  it.  First  of  ail  there  are  three 
CSAVEs  of  RTTY.BAS,  This  is 
the  driver  program  for  the  RTTY 
routines,  and  will  be  the  program 
to  run  first  to  get  the  thing  started. 
So,  CLOAD  RTTY  into  the  com- 
puter, then  CSAVE  RTTY  onto  a 
new  tape  only  once.  Now,  put 
the  tape  back  in  and  CLOAD 

MAKERTTY.  The  MAKERTTY 
program  is  a  BASIC  program  that 
will  create  a  binary  program, 
usually  called  RTTY.BIN.  This  is 
the  "gut"  of  the  program. 

Therefore,  after  loading 
MAKERTTY.  put  the  new  tape 
back  into  the  recorder,  position 


it  right  after  the  RTTY.BAS 
program.  Push  the  RECORD 
buttons  and  type  RUN.  The  com- 
puter must  know  the  amateur  is 
working  from  a  casaeUe.  it  will 
save  RTTY.BIN  right  after  the 
BASIC  toader. 

Now,  rewind  the  new  tape  arnl 
turn  the  computer  off  for  a  few 
seconds  to  reset.  Put  the  new  tape 
in.  press  PLAY,  and  type  CLOAD 
RTTY.  When  the  BASIC  program 
is  loaded,  RUN  i^t,  and  the  comput- 
er will  load  the  binary  routine  and 
start  the  ball  rolling.  Okay?  Is  that 
clear  enough?  Let  me  know. 

Odds  and  Ends 

Jim  W.  Rook  is  a  Canadian 
friend  who  would  like  to  monitor 
RTTY  on  his  Apple  lUgs,  We  have 
covered  Apple  software  before^ 
and  I  have  sent  Jim  a  list  of  what  I 
know  about  that  software.  But, 
with  the  enhanced  capabilities  of 
the  ll-gs.  I  woutd  think  thai  Ihere 
should  be  some  new  and  exciting 
programs  on  the  market. 

Manuals  and  books  are  the 
object  of  Robert  E.  Becker's 
search  for  RTTY  information.  On 
the  market,  the  current  informa- 
tion is  precious  and  very  little,  be- 
sides what  I've  talked  about  here 
in  the  column.  I  like  to  think  that 
RTTY  Loop  remains  one  of  the 
most  current  sources  of  RTTY  and 
ham-computer  information.  While 
there  isn1  a  "book"  of  RTTY  Loop 
columns,  back  issues  are  avail- 
able from  little  old  me.  Send  me  a 
self-addressed,  stamped  envel- 
ope and  I  will  send  an  index  of  this 
column  dating  back  more  than 
ten  years. 

Input  from  readers  has  been 
heavy  this  month,  by  mail  and 
computer.  Lei  me  hear  from  you! 
Send  letters  to  the  above  address, 
with  a  self-addressed,  stamped 
envelope  for  personal  replies,  or 
Email  via  CompuServe  (ppn 
75036,2501)  or  Delphi  (username 
MARCWA3AJR)-  I  always  look 
forward  to  hearing  from  the 
amateurs. 

Some  of  the  most  ejcciting  hard- 
ware and  software  items  have 
tickled  my  interest  lately,  and  they 
will  show  up  here  in  RTTY  Loop. 
Not  only  that,  but  as  I  write,  the 
Greater  Baltimore  Hamboree  and 
Computerfesi  is  on  the  horizon 
with  goodies  galore  to  fill  next 
month's  column.  How  can  that  be 
missed? 

Check  that  subscription  label 
on  the  wrapper  of  73  right  now, 
before  \l  gets  thrown  out,  and 
make  sure  it  hasn*t  run  out.  The 
last  thing  you  want  to  do  is  miss 
next  month's  RTTY  Loop! 
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Above  and  beyond 


Pete  Putman  KT2B 
3X3  Fietdslone  Dn 
Day  testa  wn  PA  l$$Ol 

TX  MIXER  30AR0 
FOR  LMW  2304 

Last  month's  column  covered 
the  Unjvtrsal  Local  Osctllator 
(tJLO),  Receive  Mixer,  and  IF 
Amplifier  sections  of  the  LMW 
2304-MH2  Iransverter  kit.  This 
column  details  the  Transmit  Mixer 
board  construction »  as  well  as  the 
completed  chassis  and  on-air  per- 
formance. 

Overview 

Figure  1  shows  the  the  transmit 
miKer  board.  This  is  the  most  intri- 
cate stage  to  assemble  and  per- 
haps the  trickiest  to  align?  The 
somewhat  obscure  pictorial  dia* 
gram  doesn*t  help  matters.  The 
schematic  is  correct  and  the  final 
word  on  parts  placement. 

The  design  is  quite  simple. 
144-MHz  drive  is  injected  through 
a  targe  resistive  pad  that  allows  up 
to  a  lO-watt  signal  level-  A  100Q 
potentiometer  adjusts  the  saturat- 
ed drive.  This  output  IS  connected 
to  a  diode  mixer  stage.  A  pair  of 
HP2e35  diodes  function  as  a  ri^ng 
mixer  stage,  but  there  is  not  a  lot 
of  conversion  gain.  Due  to  this, 
the  144-MHz  drive  needed  for 
saturated  output  is  typically  1-2 
watts.  This  level  is  easily  ob- 
tainable. 

The  ULO  board  has  more  than 
adequate  output  at  t080  MHz 
(see  last  month),  delivering  be* 
tween  40  and  50  mW  across  50Q. 
This  signal  is  injected  into  TBI .  an 
NEC  85637  bipolar  device  func- 
tioning as  a  doubter  stage.  Gain  is 
alxiu!  3-4  dB  and  the  output  at 
2160  MHz  is  fed  to  the  ring  mixer 


VHFand  UHF  Operation 

stage.  Tuning  here  is  critical,  both 
to  suppress  the  unwanted  2160- 
MH^  LO  signal  and  peak  the  de- 
sired 2304-MHz  mixer  product. 

This  stage  is  followed  by  five 
Class-A  stages  that  run  straight 
through  at  2304  MHz  and  develop 
about  4-^5  dB  each.  TR2  to  TR5 
are  also  NEC  86637  bipolar 
devices.  TR6  is  a  Phillips  BLU98 
stage  that  develops  400-500  mW 
output  maximum.  All  stages  ex- 
cept TR6  run  at  8  volts  derived 
from  a  regulated  bus  line.  TR6  is  a 
more  conventional  14-volt  stage, 
and  takes  its  power  directly  from 
the  13.8-volt  input. 

Construction 

The  assembly  is  quite  tricky- 
check  work  often  against  the 
schematic.  Of  all  the  pictorial  dia- 
grams in  the  krt,  this  ts  by  far  the 
hardest  to  read.  The  importer.  Bill 
Olsen  of  Down  East  Microwave, 
plans  to  have  some  of  diagrams 
redrawn  to  alleviate  this  problem. 

Perhaps  the  trickiest  area  of  the 
board  are  around  the  driver  and 
final  stages.  Here^  the  builder 
must  carefully  solder  coils,  resis* 
tors  and  diodes  in  a  tiny  area.  For 
example,  the  pictorial  does  not 
show  a  47Q  V* W  resistor  from  the 
base  of  TR5  to  its  associated 
choke,  but  the  schematic  does, 
Furthermore,  placing  the  resistor 
with  minimum  lead  length  and  at- 
taching the  choke  (1  turn  of  wire 
with  4mm  insJde  diameter)  pre- 
sents quite  a  chaflenget  I  cut  the 
leads  down  so  far  they  were  virtu- 
ally non-existent  and  stood  the  re- 
sistor on  end,  making  the  shortest 
possible  connection  to  the  choke. 

Also  make  sure  to  solder  ALL 
the  plated-through  holes  around 
the  PC  board,  especialfy  at  the 


ground  end  of  each  etched  induc- 
tor. I  missed  a  few  the  first  time. 
which  adversely  affected  the 
unit's  performance.  LMW  sup* 
plies  strings  of  tiny  pins  to  push 
through  the  hofes  and  solder. 
They  often  don't  fit  without  extra 
dnlling.  so  use  cut-off  leads  from 
components  instead.  Form  these 
into  a  tight  "U''  shape  and  insert 
them  into  the  board.  After  solder- 
ing, clip  the  leads  ftush  to  the 
tMsard. 

The  trfmmers  are  also  tricky. 
The  tiny  leads  at  the  head  of  the 
trimmer  need  to  pass  through  the 
PC  board  to  solder  on  the  back- 
plane. Pull  them  as  tight  as  possi- 
ble while  holding  the  trimmer  flus^ 
to  the  top  of  the  PC  board,  and 
apply  solder  to  make  a  smooth 
flux.  Clip  the  excess  leads  as 
cbse  to  the  board  as  possible, 
The  trimmer  bodies  are  made  o(  a 
gold  alloy  and  solder  quite  easily 
to  the  circuit  traces.  Use  a  low- 
waltage  iron  (40  watts  is  plenty) 
and  tin  them  slightly  before  fluxing 
the  solder  to  the  trimmer  t>ody. 

There  are  plenty  of  small  chip 
capacHors — cautiously  solder 
them  to  the  designated  points. 
These  devices  are  susceptible 
to  high  heat,  so  just  lightly 
flux  solder  over  the  ends.  DONT 
APPLY  HEAT  DIRECTLY  FROM 
THE  SOLDERING  IRONf!  There 
are  only  enough  chips  to  make  the 
kit  work.  Replacements  have  to  be 
ordered  from  Down  East. 

Install  the  transistors  last.  LMW 
Instructs  the  builder  to  pass  the 
emitter  leads  for  TR1-TR3 
through  the  mounting  holes  and 
solder  them  to  the  backplane  for 
the  lowest  impedance  ground. 
Since  the  holes  aren'i  large 
enough,  enlarge  them  with  a  hand 
drilL 

TR4,  TR5  and  TR6  solder  en- 
tirely to  the  top  of  the  board.  (I 
mistakenly  soldered  the  emitter 


leads  from  TR4  to  the  backplane, 
but  it  had  no  apparent  adverse  ef- 
ievi.| 

Cfeate  the  regulated  &-volt  bus 
by  strapping  ff22  wire  between 
each  of  the  insulated  feedthrough 
capacitors.  Again,  enlarge  the 
too-narrow  holes  with  a  hand  drill. 
Install  the  feedthroughs  with  the 
solder  flange  on  the  backplane 
side  and  flux  each  flange  com- 
pletely to  make  a  well-grounded 
and  mechanically  secure  connec- 
tion. I  used  uninsulated  wire  for 
the  bus.  but  any  type  will  suffice. 

The  DC  voltage  regulator 
mounts  to  the  backplane.  Apply  a 
small  coaling  of  silicon  grease 
(not  included)  since  the  regulator 
gets  plenty  warm  during  use! 
Bend  the  leads  carefully  to  make 
sure  the  flange  lines  up  with  the 
screw  hole  punched  in  the  board, 
and  fasten  securely.  The  DC  relay 
fits  nicely  into  its  prendnlled  holes. 

The  remaining  components  are 
6dsy  to  install.  Most  of  them  go  on 
the  top  of  the  PC  board.  Cut  the 
leads  as  short  as  possible  to  keep 
a  low  profile  when  installing  the 
diode  bias  networks.  Watch  the 
resistor  markings!  I  mistakenly  in- 
stalled 100O  types  where  10Q  re- 
sistors were  called  for  and  vice- 
versa.  This  made  things  quite 
exciting  on  initial  power-up. 

Tune-up 

First  make  sure  the  8-voil  bus 
functions  correctly.  Do  this  before 
connecting  any  of  the  collectors 
from  TR1  through  TR5, 

Next^  determine  the  operating 
bias,  f^onitor  the  collector  current 
of  each  device  with  a  milliamme- 
ler  when  testing  the  resistors 
marked  "SOT."  I  found  a  value  of 
39D-470O  yields  the  desired  col- 
lector current  on  each  stage.  The 
range  ts  not  criticaL  If  the  manual 
specifies  10-12mA,  for  example, 
anywhere  from  8  to  1 5mA  will  do. 


Photo  A.  Thecomphted  13cm  transverter. 
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Photo  6.  Inferior  view  of  the  fransvertef. 
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Figure  f.  The  schemalic  for  the  LMW  2304  tScm  iransverter  TX  mixer  board. 


Once  the  bias  has  teen  estab- 
lished for  each  stage,  set  up  the 
ring  mixer.  This  Is  a  tough  job 
wjthout  a  spectrum  analyzer  or  RF 
prabef  Dave  Mascaro  WA3JUF 
checl<ed  out  mine  with  a  analyzer 
probe,  which  he  also  used  to 
roughly  aJIgrt  all  the  gain  stages.  A 
spectrum  analyzer,  however,  isn't 
a  must.  The  builder  can  still  peak 
up  the  mixer  and  gain  stages  by 
using  an  RF  probe  or  absorption 
wavemeter,  both  of  which  are 
readily  found  as  surplus* 

Set  the  trfmmers  on  TR1  for 
maximum  output  by  following  the 
pictorial  and  checking  with  a 
probe.  Next,  connect  the  probe  to 
each  stage  and  adjust  for  maxi- 
mum output  white  monitoring  ool- 
lector  current.  Each  stage  should 
have  output  peaks  at  mmtmum 
current  values.  Distinguish 
between  the  LO  output  and 
2304-MH2  composite  signal  by 
momentarify  cutting  the  144'MH2 
drive.  The  output  should  drop 
off  compJetely.  If  this  does  not 
occur,  the  LO  output  has  been 
peaked  instead  ot  (he  2304*MHz 
signal.  In  this  case,  retune  the  ring 
mixer.  If  the  output  does  drop 
off,  the  correct  signal  is  present. 
Continue  alignment  as  before. 

Use  a  good  500  load  to  tune 
TR6  and  carefully  monitor  collec- 
tor current.  Although  the  manual 
claims  that  10DmA  will  be  the 
peak  value,  the  stage  can  go  into 
oscillation  and  consrderably  ex- 
ceed that  value*  The  final  align- 
ment of  my  unit  yielded  65- 75mA 
with  the  drive  saturated.  I  used  a 


Boonton  92  with  2W  SOD  toad— 
not  very  accurate  ai  2304,  but  5DQ 
nonetheless. 

Use  the  above  scheme  to  tweak 
the  ring  mixer  and  suppress  the 
2160-MHz  LO  signal.  Apply  power 
to  the  board  and  mcrease  the 
Boonton  92*s  sensitivity  until  a 
signal  is  present.  This  is  the  LO 
signal.  When  I  readjusted  the  trim- 
mers^  it  dropped  almost  10  dB, 
after  which  1 44  MHz  was  re-Inject- 
ed and  TR2  repeaked.  The  manu- 
al claims  35  dB  of  LO  rejection  at 
SOOmW  output.  With  300mW  out- 
put, there  was  an  adequate  40  dB 
of  rejection. 

Finaf  Assembly 

The  truly  fun  part  \s  stuffing  ev- 
erything  into  a  chassis*  LMW 
makes  a  nice  housing  for  the  kit 
that  allows  space  for  the  accesso- 
ry 2-watt  amplifier.  Photo  A  shows 
the  completed  unit  wflh  front  pan- 
el controls  for  poweh  and  tfian& 
MIT.  Red  and  green  lamps 
respectively  indicate  the  status  of 
these  switches.  A  small  Calectro 
milliammeter  monitors  final  col- 
lector current  and  also  displays 
relative  output  when  the  final 
board  is  installed. 

There  are  separate  connectors 
for  2304  RX  in,  2304  TX  out.  144 
TR.  and  DC  control  and  power,  t 
chose  the  standard  5-pin  chassis 
conr^eclor  used  by  Microwave 
Modules.  It's  easily  found  in  parts 
stores  and  the  connectors  are 
quile  reliable.  A  surplus  Telecfyoe 

^ 

relay  with  SMA  connectors  lakes 
care  of  antenna  switching,  but  the 


Tohtsu  500-series  relays'  with  N 
connectors  are  probably  better 
choices.  These  use  13.8  volts  in- 
stead of  the  26  volts  needed  for 
theTeledyne," 

Operation 

The  completed  transverter  was 
barely  ready  for  the  January  VHF 
Sweepstakes.  With  the  barefoot 
SOOmW  output  into  a  Down  East 
Microwave  45-element  loop  yagi 
atop  my  roof  tower,  I  gathered  1 1 
contacts  in  2  grid  squares-not 
bad  at  all!  N2SB  in  southern  New 
Jersey,  a  40-mlle  path  away,  was 
my  most  distant  contact.  Most 
contacts  were  on  CW, 
with  a  scattering  on 
SSB. 


The  feeling  of  workmg  that  first 
contact  on  2304  after  building  the 
kit  is  unmatched!  Those  who  want 
to  take  a  plunge  on  13cm  should 
give  this  LMW  kit  a  try.- 


iJohtsu  500-ser]e$  relays  are 
available  from  Transverters  Un- 
limited,  PO  Box  6286,  Station  A. 
Toronto,  ONT  Canada  M5W  1 P3, 
(416)759-5562. 

"LMW  Transverters  are  available 
as  kits  or  assembled  from  Down 
East  Microwave,  Box  2310  RD  ^1, 
Troy  ME  04987,  (207)  948-3741 . 


Conclusions 

The  LMW  2304 
Transverter  kit  is  an 
inexpensive  way  to 
gel  a  signal  on  13  cen- 
timeters, but  I  don't 
recommend  it  for  the 
inexperienced  build- 
er. Those  who  know 
their  way  around  mi- 
crowave circuitry, 
however,  stK)uld  find 
it  a  snap  to  assemble 
and  align.  All  ot  the 
Ex^ards.  especially  the 
ULO,  are  weH  engi- 
neered. The  importer 
quickly  corrected,  at 
no  cost,  the  prob- 
lem of  mrssmg  parts 
and  obscure  docu- 
mentation. 
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Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massfllon  OH  44646 

Packet  QRP 

Last  month's  column  fooked  at 
some  of  the  digital  modes  of  com- 
munications QRPers  have  at  their 
fingertips.  This  month's  column 
finishes  up  digital  QRP  with  pack- 
et radio  before  moving  on  the 
phone  operation. 

Packet  radio  is  so  far  most  at 
home  on  the  two  meter  FM  band. 
HF  packet  is  not  reliable  enough 
for  most  people's  tastes,  i  use  a 
TNC  (terminal  node  controller) 
and  a  two  meter  FM  transceiver 
rur»ning  at  two  watts  output.  By 
using  the  built-in  digipeating  ca- 
pability of  the  TNC,  a  packeteer 
can  communicate  across  the 
state  using  QRP  power  levels. 
Small  portabte  packet  stations  will 
soon  become  the  mainstay  of 
communications  during  emergen- 
cies. Solar  energy  can  power 
light-weight  computers  and 
TNCs.  Packet  is  still  quite  new, 
but  there  are  many  good  books 
out  on  the  subject,  such  as  The 
Digital  Novice  by  Jim  Grubbs 
K9EI  and  The  Packet  Radio  Hand- 
book by  Jonathan  Mayo  KR3T. 
Also  check  out  the  PacketTalk 
column  in  this  magazine. 

Phone  QRP 

As  much  fun  as  the  digital  mod- 
es can  be,  they  almost  always  re- 
quire an  interface  between  opera- 
tor and  radio.  Phone  operation 
requires  much  less— just  the  rig 
and  the  mike!  That  of  course  rules 
out  the  Heath  HW-B  and  the  HW- 
9.  Ten-Tec's  Argosy  and  Arg- 
onaut are  super  on  Single  Sfde 
Band  (SSB),  but  there  are  also 
many  other  fine  SSB  radios  on  the 
market. 

SSB 

Working  SSB  while  running 
QRP  can  be  most  interesting.  You 
can  find  other  QRPers  running 
phone  on  the  3985,  7285,  t4285, 
21385,  and  28885  kHz.  There  Is  a 
move  within  the  Board  of  Direc- 
tors of  the  QRP  ARCI  for  a  QRP 
calling  frequency  for  the  Novice 
ten  meter  phone  bands.  When  the 
board  settles  on  a  frequency,  I'll 
list  it  here. 

Most  important  in  phone  opera- 
tion is  clear,  articulate  speech- 
Don't  talk  very  fast.  Adjust  the  au- 


Low  Power  Operation 

dio/mike  gain  for  the  best  sound- 
ing audio.  An  oscilloscope  takes 
all  the  guesswork  out  of  setting 
the  controls  for  the  best  audio. 

Calling  CQ  while  using  SSB  on 
QRP  is  usually  a  waste  of  time. 
Tail-ending  a  QSO  produces  far 
better  resutts.  This  is  the  method  I 
use  with  very  good  results.  Don't 
forget  to  check  out  the  other 
bands.  Many  times  you  can  find 
15  meters  open  and  the  DX  run- 
ning but  with  few  stations  working 
the  band.  Don't  overlook  the 
Novice  phone  band.  Ten  meters 
can  support  some  really  fine  DX 
openings  without  the  need  of 
QRO  (high  power). 

AM 

This  is  perhaps  the  oldest  form 
of  voice  communication.  AM 
phone  had  its  heyday  in  the  early 
years  of  ham  radio  until  the  1950s, 
when  SSB  came  into  use.  AM  is 
now  experiencing  a  resurgence, 
however,  especially  for  local  to 
medium  distance  ragchewing,  be- 
cause of  the  much  more  pleasant 
and  reahstic  sound  than  one 
hears  on  SSB. 

Many  of  the  older  radios  sup- 
port AM.  QRPers  who  can  get 
their  hands  on  a  old  Viking,  John* 
son,  Elmac,  or  Heath  DX-100,  will 
be  on  AM  phone  with  style.  Some 
of  the  newer,  high-tech  imports  al- 
so have  AM  operation,  but  they 
just  don't  have  the  punch  ot  the 
old  plate-modulated  rigs> 

It's  true  that  AM  fs  a  high-power 
mode.  There  aren't  many  AM 
QRPers.  There  was  a  lot  of  AM  on 
the  ten  meter  band  several  years 
ago  with  the  use  of  converted  CB 
radios,  and  this  can  happen  again 
with  the  increasing  solar  flux.  The 
reader  can  buy  back  issues  of  73 
Magazine  that  contain  modifica- 
tions for  many  different  types  of 
CB  radios.  Amateur  radio,  how- 
ever, really  needs  a  good  band 
ptan  for  AM  operation  on  the  ten 
meter  band. 

It  should  be  possible  to  ampli- 
tude modulate  an  HW-S  by  modu- 
lating the  PA  transistor.  Any 
QRPers  want  to  try?  It  would  be  an 
interesting  experiment!  A  solid 
state  low-level  modulator  should 
not  be  hard  to  build.  Prospective 
AMers  looking  for  more  info  can 
drop  a  letter  to  S.P.A.M.  (Society 
for  Promotion  of  AM}  F.  A.  Dunlap,  , 
14113  Stoneshire,  Houston,  TX, 
77060.  Send  an  SASE. 


>OUT 


Figure  h  An  easy-to-build  rig  that  runs  about  SOOmW  in- 
put. A  perfect  project  for  a  rainy  day. 


PJ0M 


DX  chasers  should  keep  an  eye 
out  for  this  calL  An  expedition  to 
Saba  Island,  manned  by  6M  DX 
Society  members  Mario  Karcich 
WB2CZB,  Jim  Hoft  N3AH],  and 
John  Laing  W1EXC,  has  been 
finalized  1or7"14  July  1988.  Oper- 
ation will  be  on  all  bands,  80 
through  6,  SSB  and  CW  will  be 
used.  Particular  attention  will  be 
paid  to  QRP  operators.  WB2CZB 
will  be  actively  soliciting  QRP  con- 
tacts. QSL  via  Mario  K2MUB. 
(SASEs,  please!) 

Field  Day? 

Those  not  looking  for  DX  may 
be  too  busy  getting  getting  ready 
for  Field  Day.  This  column 
wouldVe  focussed  on  this  event, 
but  no  one  responded  to  my  call 
for  Field  day  items! 

Field  Event  station  W8NP  did 
something  different  last  year.  A 
computer  logging  system  kept 
track  of  contacts-  That  setup 
proved  itself  so  well  that  we're  go- 
ing to  use  it  again  this  year.  For- 
rest Hudspeth  WA3FAE  wrote  it 
and  called  it  "TestLog."  The  pro- 
gram IS  in  Microsoft  Quick  Basic™ 
and  runs  on  a  IBM  computer  or 
clone.  It  has  very,  very  last  dupe 
checking,  error  trapping,  and  er- 
rorcorrectlng  ability.  VHP  grid  col- 
lectors can  also  use  this  program. 
The  program  will  hold  more  than 
2000  calls  per  band! 

After  going  home  from  Field 
Day,  the  contester  can  load  the 
program  up  on  the  home  comput- 
er and  batch-print  the  entire  con- 
test while  he  bags  some  much 
needed  sleep. 

interested  readers  can  get  a 
copy  of  the  program  directty  from 
Forrest  for  $20.  This  price  in- 
cludes all  the  printer  routines  and 
all  the  docs  with  which  to  run  the 
program.  This  could  wel!  be  the 
best  $20  a  contester  ever  spent. 
Drop  Forrest  a  letter  at  5883 
Woodbine  Road,  Woodbine,  MD, 
or  leave  a  message  on  Compu- 
Serve (#10  72126,1173) 


More  Program 

Listings 

Propagation 
master  Bob  Brown 
NM7M  put  togeth- 
er the  "QRPers 
Basic  Propagation 
Tool  Kit."  This  is 
a  handbook  of 
propagation  hints 
alone  with  several 
smafi  basic  com- 
puter programs 
listings.  Each  pro" 
gram  can  stand 
alone,  or  link  together  to  became 
a  rather  slick  propagation  pro- 
gram. The  programs  are  written  in 
generic  Microsoft  basic,  exe- 
cutable on  almost  any  personaf 
computer. 

The  tool  kit  contains  45  pages  of 
text  and  comes  in  a  6  x  9  inch 
book.  Copies  are  available  from 
the  QRP  Candy  Store,  BobSpidell 
W6SKQ,  45020  N.  Camolin  Ave., 
Lancaster,  CA,  93534. 

Ask  for  a  flyer.  The  Candy  store 
sells  many  QRP  goodies.  (Don't 
forget  the  SASE.) 

''Mflliwatting'^ 

Here's  the  awaited  milliwatt  rig. 
Jim  WB2NGN  sent  this  in  to  me, 
saying  the  source  was  likely  from 
an  issue  of  73  from  some  years 
back.  It  runs  about  500  milliwatts 
Input,  and  is  a  very  easy  "rainy- 
day  afternoon"  project  to  build 
and  get  running. 

Although  the  schematic  does 
not  show  what  frequency  the 
transmitter  covers,  Td  say  40  me- 
ters. LI  is  17  turns  #24  wire  IV4 
inch  diameter.  L2  is  3  turns  link. 
C1  is  adjusted  for  the  best  sound- 
ing CW  lone  and  best  keying.  The 
transistor  can  take  up  to  50  mA,  so 
tt*s  best  to  heatsink  it.  Also,  I  have 
found  that  the  meta(  2N2222  gives 
a  bit  more  bite  than  the  plastic 
versions-  Since  the  transistor 
keys  on  and  off  by  grounding  the 
emitter,  use  a  tow  resistive  keying 
device.  A  straight  key  is  fine.  An 
etectronic-keyer  driven  reed  relay 
is  also  OK. 

There  is  no  PC  board  for  this 
project.  Use  perf-board  or  make 
the  small  PC  board. 

The  term  "milliwatting"  is  start- 
ing to  replace  the  awkward- 
sounding  phrase  ''QRPp."  Run- 
ning less  than  half  a  watt  really 
makes  the  hair  thin.  This  requires 
the  absolute  best  antenna  system 
passible,  operating  style,  and  ev- 
ery trick  in  the  book,  will  be  need- 
ed to  catch  a  QSO. 

One  last  word  for  those  milliwat- 
ters  out  there:  "Success  grows 
from  the  soil  of  despairj" 
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Factory 
jumper- 
ROM-less 


programming 


With  the  new  S-COM  5K  Repeater 
Controller,  you'll  be  able  to  configure  your 
repeater  remotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  $189,  wired  and  tested. 

•Easy  lo  internee 
•R>lite  ID  er 

•  Nonvolatile  Memory 

•  Needs  only  55  mA/T2  V 

•  Adjustable  Audio 
•CMOS  Micfoprocessof 


•  DTMF  Muting 
•Control  Receiver  Port 
•05  control  commaf^ds 
•Programmable  Command  Strings 

•  Optional  Audio  Delay 
•Optional  Rack  Cabinet 


TRIES 


S-COM  Industries 

P.O.  Box  8921 

Fort  Collins,  CO  80525 

(303)  493-8316 


DEALERS 

Sell  73  Amateur  Radio 

Selling  73  Amateur  Radio  will  inal< 
money  for  you.  Consider  the  facts: 


CIRCLE  95  OIH  READER  SERVICE  CARD 


•  If  you  carry  73  Amateur  Radio  it  will  increase 
your  store  traffic— and  our  dealers  tell  us  that 
73  is  the  hottest  selling  amateur  radio 
magazine  on  the  newsstands  today- 

•  Increased  store  traffic  means  increased  sales 
for  you.  Hams  will  come  into  your  store  to 
pick  up  the  latest  73  and  end  up  buying  the 
latest  all-band,  all-mode  transceiver  (or  at 
least  a  few  feet  of  coax). 

•  73  Ajnateur  Radio  guarantees  each  issue— 
you  pay  only  for  the  copies  that  you  selL  We 
pay  for  all  shipping. 

For  inform  at  ion  on  selling  73  Amateur  Radio,  call  Peter 
Murphy  at  800-722-7790  or  write  to  73  Amateur 
Radio /VfGE  Center,  Peterborough,  NH  03458. 
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Amateur 
Radio 


WGE  Center,  Peterborough,  NH  03458  800-722-7790 


BiTERFERENCE? 


i*r  Interference  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Security  Monitorino 
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•  VHF  and  UHF  Coverage 

•  Computer  Interface 

•  Speech  Synthesizer 

•  12  VDC  Operation 


New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  mto  an 
advanced  Ooppler  shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection.  Call  or  write  for  full  details  and  prices, 


fS  DOPPLER  SYSTEMS,  nSC,  PO.  Box  31819 
1^-^  Phoenix,  AZ  85046 


(6CK2)  488-9755 


CJftCLE  15  OM  READER  SERVICE  CARD 


CABLE"TV     SIGNAL  ELIMINATOR 


EUMINATE  A  CHANNEL 
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Folded  Broadbander 

Unique  Folded  design  shortens 
and  crcme.^  brqad  nesgnimcc 
m  both  band^.  Length  is 
for  FB  160/80  and  35"  for^ 
FS  30/40.  To  order 
specify  CW  or  SSB^f^  *%, 

s.a.s.c.  — — ^  *ssPAB 

1971  NOitk  Lane  1300  E 
.        Pmvo,  LIT  84604-2  J  38 


Shpers 

Fast  Tower  Mtjuni 

•Full  IjCgal  Power 

■No  Caps  or  Gxils 

-Never  Corrodent 

Fjlly  Insulntcd 

r  q    Jw^j(^(>;tjt  p<.ed 

+SI5PAH  ^^S^^    fc" 

(8(11^    374*IOtt4 


CIRCLE  302  ON  FTEAD^R  SERVICE  CARD 


rHIPERFORMANCE  DIPOLES" 
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ORCtE  38  ON  READER  SEftVtCE  CARD 


ClflCL£  178  ON  READER  SERVICE  CARD 


INCIE  WAYNE'S  BOOHSHEIF 


A  w  right,  already!  NOW,  the  popular  electronics  and  amuteur  radio 
books  you  ^ve  been  hounding  poor  old  Uncle  Wayne  for  are  here! 
Now  yau  can  build  up  your  kamshack  library  with  these  soft-cover 

favorites. , . 


•  The  pacKei  mm  nmmm 

by  Jonathan  L.  Mayo  KR3T 

"  .  .  .an  excel lenl  piece  of  work.  Well- 
worth  reading  for  both  the  experienced 
and  ihe  new  packeteer.  .  .the  definitive 
guide  10  amateur  packet  operation/' 
— Gwyn  Reedy  W 1  BEL    Only  $14,95 


The  Beginners  HandDook  »l  Amaienr  Radio— 2ihi  Ediilon 

by  Clay  Laster 

Combines  theory  and  practice  in  an 
easy-to-understand  format,  and  pro- 
vides information  for  choosing  and  in- 
stalling radio  receivers  and  transmitters, 
antennas,  transmission  lines,  and  test 
equipment.  400  pages,  291  illustra- 
tions   $16»95 


AMATEUR 
RADIO 


•  BX  Pftwep; 
Clieciive  Techniques 

lor  Kadio  Amateurs 

by  Eugene  B.  Tilton  K5RSG 

256  pages.  10  illustrations    $10,00 


« Secrets  ol  Ham  Radio  DXlng 

from  Dave  Ingram  K4TWJ 

(Hard  Cover  only)  176  pages,  102  illus- 
trations   $12.95 


•  Transmlticr  Hnnting:  Radio 
Direction  finding  Simiiillied 

by  Joseph  £>.  Moell  KOOV 

and  Thomas  N  Curtee  WB6UZZ 

336  pages.  248  illustrations    $17.95 


TRANSMITTER 
HUNTrNG 

KHOiO  DIRECTION 

njgmNC  simpuhid 


^tal<^.*»'l^ 


:±^ 
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The  Practical  HandDook  or  4mai6ur  Radio  FM  & 
Kepeaters 

by  BUI  Pasternak  WA6ITFwUh  Mike  Morris  WA6ILQ, 
Technical  Advisor    532  pages,  337  illustrations    Only  $12.95 


•  Tbe  Radio  Amaicur's  Microwave 
communications  HandlHkok 

by  Dave  Ingram  K4TWJ 

176  pages,  87  illustrations    $18,95 
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THE 
DtdltAL  NOVICE 


^il  ?^  |gy7 


^m  GtSti  K9EI 
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'  THEIADlOASMniflCS 

MICROWAVE 

CX>MMUNICA1T0N$ 
HANDBOOK 


•  The  Digital  Novice 

by  Jim  Grubbs  K9E1 

Your  guide  to  the  fascinating  worlds  of 
communication  that  have  just  opened  for 
thousands  of  amateur  radio  operators. 
Now  you  can  learn  about  everything 
from  Morse  code  to  the  latest  in  packet 
radio  technology.    $9.95 


« Ttie  Commodore  llamas  Companion 

by  Jim  Grubbs  K9EI 

160  pages  of  useful  information  on  se- 
lecting a  Commodore  computer  for  the 
ham  shack,  where  to  find  specialized 
programs,  the  Comniodore-packet  con- 
nection, and  more!     $9.95 


•  Master liandhooh oliooi  Circuits— soltd-siaie Edition 

by  Kendall  Webster  Sessions 
With  this  outstanding  reference  in  hand,  electronics  hobbyists  and 
professionals  will  never  have  to  search  for  schematics  again.  Com- 
pletely updated,  the  book  is  thoroughly  indexed  and  all  1001  circuits 
are  clearly  illustrated.  420  pages,  $19.95  soft  cover  or  $28*95  hard 
cover. 
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Uncte  Wayne's  Booksheil  Order  Form 

The  Packet  Radio  Handbook $14.95 

Ttie  Beginner'i;  Handbook  of  Amateur  Radip $t6.95 

DX  Power;  Effective  Techniques  for  R^idio  Ammeurfi  ...._,.., $10,00 

Secrets  of  Ham  Radio  DXing , $1295 

The  Practkal  Handtxwk  of  Amaieur  Radto  FM  &  Repeaters $12,95 

Transrnilter  Hunting:  Radio  Direction  Frndtng  Simplified Si  7-95 
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The  Radio  Amateur's  Microwave  Communicaiions  Handbook 

Tiie  Digital  Novice 

Ttie  Commodore  Ham's  Companion 

Master  Handbook  of  I(>01  Circuits— Soft  Cover, 

Hard  Cover   

Add  $-1  p(N>  for  postage  &  handting 

Total  Enclosed 


$  1 8.95 
.  $9.95 
.  $9.95 
$19.95 
$28.95 
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Please  Print! 
Name 


Cal 


Address 


I   City 

I  DAE 


Slate 


Zip 


DMC 


□  VISA 


Card  # 


n  Check/Money  Order 
Exp.  Dale 


MfliJ  your  order  to  73  Magazine,  WGE  Center^  Peterborough  NH  034S8 


Attn:  Uncle  Wayne 
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Kumb&r  24  on  your  feedback  card 


Weathersats 

View  On  Video  Processing 


Or.  Ralph  Taggan  WBBOQT 
602  S.  Jefferson 
Mason  Mi  48854 

This  month's  co!umn  deals  with 
qtiite  literaily  the  'btg  picture*' — 
the  whole  earth  to  be  precise.  Fol- 
lowing the  US  and  Soviet  polar 
orbiters  is  a  way  to  gel  a  very  de- 
tailed view  of  the  weather  in  the 
reader's  part  of  the  continent,  but 
it  falls  far  short  of  vjewmg  the 
wtKile  earth  from  space.  The  sat- 
chaser  can  greatly  enhance  that 
view  by  adding  WEFAX  capability 
to  his  station. 

Worthwhfte  Investment 

Although  early  WEFAX  experi- 
ments involving  image  relay  via 
geostationary  satellites  were  be- 
gun in  the  early  70s  using  VHF 
transmissions,  all  curreni  WEFAX 
activity  is  now  conducted  on  T691 
MHz  (plus  1 604.5  MHz  for  the  Eu- 
ropean METEOSAT  spacecraft). 
This  requires  the  addition  of  some 
S-band  microwave  hardware  to 
the  sialion.  Since  image  transmis- 
sion formats  are  similar  to  those 
used  by  the  VHF  polar  orbiters,  an 
S-dand  upgrade  can  be  as  simple 
as  the  addition  of  a  small  dish  (typ- 
ically 4  feet  or  1»2  meters  in  di- 
ameter) and  a  downconverter  to 
convert  the  1691  MHz  signal 
down  to  a  standard  VHF  frequen- 
cy (typically  137,50  MHz).  The 
Weather  Sateftite  Handbook 
{WSH)  covers  many  of  the  hard- 
ware details.  There  are  some  very 
real  advantages  to  having  WE- 
FAX capability: 


Ftgure  2.  Manual  assembly  of 
prints  of  individuat  quads  is  the 
standard  way  to  reconstruct  the 
earth  disc.  This  example  shows 
an  IdOOZ  IR  image  derived  from 
GOES  E  and  transmitted  through 
GOES  Centrai.  Although  this  pro- 
cedure is  simple,  it  takes  time,  us- 
es up  four  sheets  of  FAX  paper, 
and  the  resulting  image  is  too 
large  for  convenient  storage!  This 
image  was  prepared  from  four 
Smartfax  prints  from  the  scan 
converter  video  memory.  Each 
quad  represents  768  tmage  tines, 
each  line  digitized  to  1024  pixels. 
All  of  the  examples  shown  here 
are  late  December  (7987)/eariy 
January  (1988}  IR  with  plenty  of 
nasty  winter  weather  in  northern 
North  America. 


(1)  The  US,  GOES  and  European 
METEOSAT  spacecraft  are  geo- 
slationary»  so  once  the  sat-chaser 
has  the  antenna  aligned  on  a 
spacecraft  within  range,  he  simply 
locks  it  in  place  and  forgets  iti 

(2)  A  wide  variety  of  image  prod- 
ucISp  Including  weather  charts, 
mosaics  (polar  and  mercator)  of 
polar  orbit  imagery,  and  samples 
of  GOES  imagery,  are  available 
for  viewing.  Over  100  images  are 
contained  in  the  GOES  central 
daily  schedule. 

(3)  All  images  are  transmitted  on  a 
fixed  daify  schedule,  makmg  it 
easy  to  plan  the  reception  of  par- 
ticular pictures  of  interest. 

The  most  interesting  pictures 
for  most  experimenters  are  the  im* 
ages  derived  directly  from  the 
GOES  spacecraft  themselves- 
GOES  East  and  GOES  West  scan 
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Figure  1.  Diagram  of  the  arrangement  of  WEFAX  quads  that  make  up 
the  mosaic  of  the  fuU  earth  disc  as  Imaged  by  one  of  the  GOES  space- 
craft. This  particular  diagram  shows  the  coverage  from  GOES  E  and  is 
reproduced  from  Clark,  RM.  andE.  W.  Feigef.  1981.  The  WEFAX  User's 
Guide.  Nat.  Earth  Sat.  Serv.,  NOAA.  U.S.  Dept.  of  Commerce. 
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WORLD'S  SMALLEST 


WEATHER  STATION 


^j 


THE  TW-2  MfCRO  WEATHER  STATION  INCLUDES 
A  COMPUTER  MODULE,  THE AN-2  ANEMOMETER, 
AND  W  OF  LEAD  IN  C4BLE.      FOR  O/VLFilSa^ 


WIND  SPEED 

WIND  DIRECTION 

WINDCHIIJ;. 

\\1ND  GU.ST  RECORD 

TEMPERATURE 

HI/LOWTEMP  RECORD 


AUTO  SCAN 
METRIC /STANDARD 
FOUR  WAV  POWER 
NICAD  READY 
MOUNTING  OPTIONS 
ON  E  VEAR  WARRANTY 


•  •  SATlSFACnON   GUARANTEED** 


MADE  rM  iiJSJk* 


IWC&VISA 


MAGNAPHASE  INDUSTRIES.  INC. 

1501  PIKE  STREET  N,W. 
AUBUEiN.WA  !)!BOOL 

ORDERS  ONLY:  mhS22AS02 

" 

CIRCLE  336  ON  READER  SERVICE  CARD 


...  at  last . . . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$1d9.50  S-F  RADIO  DESK 
Deluxe  -  Ready  to  Assemble 


L* 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation 

FtNiSHES:  Wafnut  or  Teak  Stain. 

Floor  Space:  39"  Wfde  by  30  '  Deep 

AddJtFonal  Dnformation  on  Ptequest. 

Checks,  Money  Orders,  BankAmericard 

and  Masier  Ciiarg&  Accepted, 

FOB,  Cyiver  CHy.  (In  CafiL  Add  6%  Sales  Tax.) 

DEALER  INQUIFt^ES  IWVITEO^^, 


8^ 


S'f  AfiKilevr  Rculio  /^rvice/ 
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ATV  CONVERTERS  •  HP  LINEAR  AMPLIFIERS 


Discover  the  world  of 

FAST  SCAN       ^^    _  TELEVISION 


HF  AMPUfiEftS  B*r  MOTOROLA  HU  LIE  TIMS       FERB0XC0S6  DEVICFS 
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VK3O0-2O/1B  RF  Chukc   .  , 
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POWER  SPLITTEaS  .nd  COMBIIii^iia 
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ATVJ    420-450 „,,.,„ t  49.95  Kit 

ATV4  W7-'S1&.„. „„...(  5995  Kil 

SIL .*„....u. S  39.95  Kit 

;iVfETEBVHFAMPL>FIEHS 

35  WflU  Vlcrfd  3i5A ,.. t  79.95  Kit 

75  Watt  Modd  sr^A „„_...,„„„,.,  |1|9  95  Kit 

Available  la  kit  f&f in  at  vfkid  and  teilfd. 


eOO  Walt 
1200  W^ft 
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For  delail«4  mtwruattcn  a-vid  jit\tts.  LaiF«r  ^riif 
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Model  99  Heat  SrnNf«.5<Ui,1  6} ,„....  t  30.00 

CHS-6  CtifiiJtr  3prMd<;r(tR6il/4]|  ......„.._  *  2Q.m 

Add  93.00  4<{dit  ional  ihippin'f. 

Wc  *lte  Uocli  ltf«*d-ta-f)tid  pi.ft* 

CHIP  CAPACITORS 

METALCLAD  WICA  CAPACITORS 

SEMlCOfyDUCTOHS 

RF  POWER  TRANSISTORS 

RF  CHOKES 

MINI-CIRCUIT  MtXERS 

SBL-1 I  6.se 

S3L~1X I  T.95 

AftCO  TRIMMER  CAPACltOltS 
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Explore  All  Tlie  fascinailng 
Possibilities  Ot  Paekel  Kodio! 

The  number  of  packet  stations  in  the  U.S.  has  grown  at  an  average 
rate  of  2000  %  a  year  for  the  past  five  years.  Find  out  why  packet  is 
the  fastest  growing  mode  of  ham  radio,  and  learn  how  you  can 
become  a  packeteer! 

The  Packet  Radio  naiHiMok 

by  Jonathan  L.  Mayo  KR3T 

gives  you  a  mmicourse  that  includes: 
•the  development  of  packet  radio 
•how  to  combine  packet  with  other 

areas  of  amateur  radio  in  civil 

defense  communications 
•traffic  handling 
•modulation  methods  and 

networking  principles 
•the  use  of  protocols,  AND  MORE! 

You'll  want  to  join  the  packet 
bandwagon  after  reading  KR3T's  fact-filled  Packet  Radio  Hand- 
book! Order  your  copy  now! 

[  m  PACKET  BADIO  HANABOOll  ^ 

I  snJ5  I 

I  Please  Print,  I 

I  Name : Call I 
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WEATHERFAX 


I 


Address 

City 

DAE 
Card  #  = 


State 


Zip 


n  Mc 


a  VISA 


i_ 


n  Check/Money  Order 
Exp.  Date 


Receive  &  Transmit  AM/FM  Radio  Faxcimile 
View  Satellite  Image  on  Graphic  Display 
Zoom  and  Pan  Around  Image 
Print  to  Epson  (IBM)  Compatible  Printer 
Works  with  Hercules,  CGA,  EGA  Monitors 
Plug  In  Board  for  IBM  PC  or  Compatible 


$599.00 


campu 


^ 


26  W.  Boylston  St. 

W.  Boylston,  MA  01583 

(617)  835-2722 
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Figure  3.  The  first  attempt  at  etectronic  assembty  of  the 
disc  image.  White  the  software  routines  worked  just 
fine,  a  slight  dock  error  prohibited  merger  of  eastern 
and  western  quad  pairs. 


the  eniire  earth  disc  every  half 
hour  and  transmit  the  highly  de- 
tailed, muittspectral  images  back 
to  earth  in  a  wide  band  digitat  for- 
mal. These  digital  signals  are 
transmitted  back  through  the  orig- 
inating  spacecraft  in  a  time 
stretched  format  to  reduce  the  re- 
quired bandwidth,  but  it  requires 
quite  a  sophisticated  ground  sta- 
tion to  receive,  decode,  and  dis- 
play these  digital  images.  A  num- 
ber of  dedicated  experimenters 
have  accomplished  this  formida- 
bletask.  bul  such  installations  are 
still  out  of  reach  for  most  sateHite 
hobbyists. 

Good  News 

Fortunately,  the  images  of  the 
earth  disk  are  available,  at  re- 
duced resoiuijon,  via  WEFAX 
transmissions  through  the  prima- 
ry imaging  spacecraft  and  via 
GOES  Central  which  is  dedicated 
entirely  to  WEFAX  relays.  The 
ISiOAA  ground  computers,  which 
digest  and  format  the  detailed 
digital  images,  are  also  used  to 
format  the  earth  disc  imagery  for 
WEFAX  tfansmission.  The  pri- 
mary format  involves  breaking 
the  earth  disc  up  into  lour  quad- 
rams:  HE,  SB,  NW.  and  SW  (see 


Figure  1)  which  are 
transmitted  in  se- 
quence. 

The  WEFAX  for^ 
mat  is  quite  easy  to 
process.  The  WSH 
scan  converter,  for 
example,  operates 
automatically  in  the 
WEFAX  mode,  dis- 
pjaymg  each  picture 
as  it  comes  in.  This 
is  a  rather  neat  way 
to  observe  the  many 
WEFAX  images  that 
are  transmitted — 
just  watch  them  in- 
stead of  using  up 
film  or  paper.  The 
viewer  inevitably 
gels  the  itch  to  put 
those  four  quad- 
rants together  to  see 
what  the  entire  earth 
looks  like.  To  do  so, 
he  has  to  pfint  each 
image  quadrant  (us- 
ing a  FAX  printer)  or 
photograph  and 
print  each  one  (if  he 
is  using  a  CRT  dis- 
play system).  With 
hardcopy  of  the  four 
quads  in  hand,  the 


rest  is  just  manual 
labor.  Each  quad 
overlaps  its  neigh- 
bor by  just  a  small 
amount,  so  the  four 
images  can  simply 
be  overlapped 
slightly  to  recon- 
struct the  earth  disk 
image. 

The  whole  pro- 
cess gets  a  bit  te- 
dious and  time  con- 
sumtng,  but  the 
results  are  often 
spectacular,  as 
shown  in  Figure  2. 
Aside  from  the  time 
required  to  prepare 
the  disc  mosaic, 
there  are  a  few  other 
factors  that  interact 
to  reduce  the  num- 
ber of  such  pictures 
the  viewer  is  likety  to 
construct: 

(1)  He  must  print  out 
each  of  the  image 
quads^  Each  disc  re- 
quires at  least  four 
sheets  of  FAX 
paper. 


(2)  Phasing  must  be  very  precise. 
If  he  loses  a  portion  of  one  or  more 
quads,  a  good  match  up  may  be 
impossible. 

(3)  The  contrast  for  each  of  the 
quads  must  be  identical  Tonai 
variations  between  quadrants  de- 
tracts from  the  appeal  of  the 
image. 

(4)  The  resuming  images  are  quit© 
targe  since  they  represent  (our 
normal  prints.  The  WSH  FAX 
recorder  prints  images  that  are 
approximately  7  inches  square, 
so  the  final  disc  image  will  be 
almost  14  X  14  inches.  This  is 
fine  for  hanging  on  the  wall,  but 
the  pictures  are  difficult  to  store, 
not  to  mention  the  bill  for  FAX 
paperl 

The  use  of  the  scan  converter 
eliminated  some  of  the  problems 
in  that  succeeding  WEFAX  im- 
ages could  be  registered  laterally 
with  an  error  of  less  than  0.1% 
(under  1  pixel  displacement  error 
in  a  1024  pixel  line)  and  line 
registration  is  virtually  perfect.  At 
a  given  contrast  setting,  tonal 
variation  from  quad  to  quad  is  un- 
noliceable,  provided  the  NOAA 
computers  do  their  job  properly! 


Figure  4.  A  compiete  rewrite  of  the  software  to  compensate  for  any  reasonatte  dock 
errors  resulted  in  an  essentiafty  perfect  merge  of  the  quads,  tn  addition  to  t>eing  abfe 
to  preview  the  disc  image  using  the  scan  convener,  hardcopy  printouts  now  onfy 
require  a  singte  sheet  of  FAX  paper  and  the  phnt  is  easily  filed  away.  Each  quad  in  this 
image  consists  of  384  image  lines,  each  digitized  to  512pixefs,  resutting  in  a  total  of 
768  fines  for  the  composite  with  1024  pixefs  per  tine.  This  image  is  a  Smart  fax  pnnt 
directly  from  the  scan  convener  video  memory. 


72    73  Amateur  Radio  •  June,  1 968 


Smart  idea 

The  development 
of  the  Simple  Smart- 
fax  recorder  (see 
WEATHERSAT  for 
September  and 
Oclober  1 987)  made 
it  quiie  easy  to  print 
pictures  directly  from 
the  scan  converter 
memory  and  that, 
in  turn,  made  it  a  bit 
easier  to  prepare 
full-disc  mosaics. 
In  the  case  of  Figure 
2t  the  original  quad 
transmissions  were 
taped  and  each  was 
auto  ma  If  ca  II  y  loaded 
Jn  turn  into  the  scan 
converter  memory. 
A  Smartfax  print  was 
made  of  each  quad 
and  then  the  prints 
were  trimmed  and 
fitted  together  to 
prepare  the  mosaic. 
It  still  took  time  and 
paper,  the  pictures 
were  still  too  large 
to  handle  or  store 
easily,  and  the  laped 
junctJor>s  between 
quads  were  more 
Visible  than  1  really 
liked,  but  it  was 
an  improvement 
over  direct  FAX 
printing. 

After  printing  out  a  number  of 
disc  mosaics  In  that  way,  despair- 
ing of  rising  paper  costs,  I  consid- 
ered letting  the  computer  do  the 
job  using  the  scan  converter, 
htormal  scan  converter  operation 
involves  sampling  each  line  by 
1024  pixels  and  loading  768  of 
these  lines  to  the  image  memory 
(380K).  If  the  samplmg  density 
were  dropped  to  612  pixels  per 
line  and  each  quad  were  limited  to 
384  lines  (sampling  every  other 
line),  each  quad  would  occupy 
Va  of  the  total  image  memory.  Jn 
theory  at  least,  if  the  quads  were 
properly  loaded  to  the  correct  part 
of  the  memory,  the  fmal  image 
would  consist  of  the  proper 
arrangement  of  ail  four  quads — 
basically  the  entire  earth  disc! 

Having  gotten  that  far,  I  de- 
cfded  to  carry  through  and  devel- 
op a  new  WEFAX  mode  to  prop- 
erly assembJe  the  quads  auto- 
mat lea  ily.  Setting  the  revised 
sampling  rates  was  easy,  as 
was  the  problem  of  proper  place- 
ment in  memory,  but  there  were 
additional  programming  chal- 
tenges  I  had  not  adequately 
anticipated. 


Figure  5.  Although  quad  resoiution  must  i>e  reduced  to  fit  the  fuH  disc  into  memory,  resofution  is 
stiff  acceptsttlB  as  shown  by  the  Smartfax  print  of  a  high  resoiutioa  zoom  into  the  ima^ 
memory.  StatG  txtundanes  are  recognizabte.  ctoud  features  are  reasonabfy  detailed,  and  the 
image  even  shows  the  waters  ofLai^e  Michigan  lobe  warmer  (darker)  than  the  surrounding  land 
surface.  The  area  of  this  high  resofution  zoom  represents  about  t/tSth  of  the  total  image  area* 


pleasing  appear- 
ance. The  final  re- 
sult of  this  program- 
ming effort  is  shown 
in  Figure  4  and 
features  a  virtualty 
perfect  merge  of 
the  four  quads. 

In  addition  to  the 
convenience  of 
being  able  to  view 
the  whole  disc  on 
the  TV  monitor, 
the  image  can  be 
printed  via  Smartfax 
using  fust  a  single 
sheet  of  paper! 
While  manual  as- 
sembly of  a  disc 
almost  always  re- 
quires the  use  of 
tape  recordings 
of  the  quad  trans- 
missions, this  is  not 
true  of  the  software 
assembly.  It  works 
so  well  that  I  can 
set  up  the  station 
system  to  input 
the  sequence  of 
quads  into  the  scan 
converter  directly 
from  thd  receiver 
so  that  the  leooz 
earth  disc  can 
be  waiting  for  me 
when  I  gel  home? 

The  only  disad- 
vantage is  that  one 


Programming  Hurdles 

A  child  can  do  the  manual 
preparation  of  mosaics,  which 
involves  the  trimming  off  of 
extraneoys  border  material  from 
each  print  and  fitting  together 
the  four  quads.  The  computer, 
however,  ts  an  absolute  dunce 
by  comparison.  The  electronic 
trimming  and  fitting  turned  out 
to  be  a  major  programming 


and  southern  quads  was  fine, 
but  the  image  showed  those 
nasty  white  wedges  between  the 
eastern  and  western  quads!  The 
problem  was  a  slight  error  in  the 
master  clock  frequency,  tilting 
each  image  just  enough  to  make 
east-west  merge  impossible. 
Getting  the  clock  precisely  on 
frequency  would  sohre  the  prob- 
lem, but  I  chose  to  completely 
redo  the  programming  so  the 


"Holding  the  full  disc  at  full 

resolution  would  require 

over  1.5MB  of  RAM!" 


has  to  reduce  the 
effective  resolution  of  each  quad 
in  order  to  fit  all  four  into  the  380K 
video  memory.  Holding  the  full 
disc  at  full  resolution  would 
require  over  1.5MB  of  RAM! 
The  reduced  resolution,  while 
noticeable,  is  not  really  too 
serious,  balanced  against  the 
spectacular  view  Figure  5  is  a 
Smartfax  print  of  a  high  resolution 
zoom  into  the  disc  image.  While 
bro-  ken  up  a  bit.  all  the  state 
boundaries  are  still  recognizable 
and  cloud  features  adequately 
detailed.  Those  hams  who  want 
to  look  at  the  whole  world's 
weather  should  try  upgrading 
to  WEFAX! 


task  that  required  many  hours 
of  measuring  and  calculation  of 
the  limits  of  extraneous  border 
and  the  horizontal  and  vertical 
overlap  of  quads,  aJI  in  terms  of 
pixel  counts. 

Figure  3  shows  the  first  attempt 
at  electronic  quad  assembly. 
The  quads  were  all  in  the  right 
place  and  the  joining  of  northern 


quads  could  be  merged  even  with 
noticeable  clock  errors. 

Perfection  At  Last 

Since  a  bt  of  reprogramming 
was  necessary  in  any  case,  I  de- 
cided to  refine  the  software  to 
complelely  eliminate  the  border 
material  and  place  the  disk  on  a 
blank  background  for  the  most 


References 

References  to  the  WSH  refer 
to  the  Third  Edition  of  the  Weather 
SBteflite  Handbook,  available 

from  the  columnist  for  $15- 
Outside  of  the  US,  please  include 
an  additional  $1  for  postage. 

Ed  note:  We  encourage  the 
exchange  of  weathersat  ideas 
and  software  on  the  73  BBS.  Calf 
60$'525-4438  ($00/1200  baud) 
and  sign  on. 
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IRCUITS 


Great  ideas  From  Our  Readers 


Have  a  quick'n'easy  circuit  fdea?  Share  it  and  get  a  one  year 
subscription  or  extension  to  73\  Ctearty  mark  a(!  entries  as  sub- 
missions for  Circuits  lodisiingyish  them  from  manuscripts.  Send 
your  entries  toCircuils,  73  Magazine,  Peterttorough.  NH  03458> 


LOW  n  OF  COIL 
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CONDJTION, 
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OJFFERENT 
THAKSISTORS. 
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4JJD  ADJ   FOR 
8£5T  MAVE  FOfOi, 


*9V 


fToOK 


fHS* — ■*^V    iSntA* 


0.470 

0.1  ^F    (N  PAR. 


OOBSmF   m  PAR 


OUT  asvp-p 


f-®— »  +  t5V   5mA 


D.DQ33|iF 


0.0O33^F 


'^^    INTO  fM  CRO 


•TRANStSTOR    RADIO  BATT 
0.9%   HAR    OiST» 


455KHf  l-F  COIU,   IDOMH^   OUT 
4  SWMi  J*FG0IL.  imHi  OUT. 


SIMPLE 
OSCILLATOn  CIRCUIT 

tt  occurred  to  me  that  some  of 
my  fellow  hams  might  be  inter- 
ested  in  a  simple  oscillator  cir- 
cuit that  I  have  used  for  years. 

Almost  arryNPN  iranststor  will 
work,  but  the  base  bias  should 
be  varied  for  each  transistor. 
Charactehstics  vary  a  great 
deai.  Also  the  lower  the  resis- 
tance of  the  ifKii^tance,  the  bet- 
ter the  circuit  wilt  wraric,  tf  tfw 
resistance  is  too  high,  the  circuit 
wiit  not  osciilale. 

The  figures  show  the  versatiti- 
ty  of  the  circuit 

L.C.  Fochop  W6LBH 
Ontario,  CA 


ADD  160  METERS  TO  YOUR  AMPLIFIER 

ff  your  amplifier  has  a  tube^type  pi-netw&rk  output 
circuit,  it  should  te  an  easy  job  to  add  our  lowest 
frequency  band  to  its  co¥erage.  Either  adjust  the  out- 
put capacitor  to  minimum  or  disconnect  it.  Add  aft 
externai  coil  (about  2-inch  diameter  and  4-inches  long 
arni  8  turns  per  inch}  and  2000  pF  capaciiance.  Partly 
variable.  Adjust  to  resonance  using  your  dummy  ioad 
and  reduced  drive  level. 

Robert  L.  Larson  W7LNa 
Medford,  OR 
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SELECTABLE 
NiCd  CHARGER 

This  unit  was  ohginatly  buitt 
to  charge  celis  "rescued" 
from  bad  battery  packs,  ft  is 
much  better  to  slow  charge 
NiCds.  There  is  always  the 
danger  of  forgetting  to  remove 
the  celts  from  charge  at  the  ap- 
propriate time,  so  a  timer  was 
incorporated.  With  the  normal 
tolerance  of  tantalum  capaci- 
tors, the  timer  should  time  out 
between  15.5  and  17  hours^ 
The  relay  used  is  a  sma'^  tow 
current  relay.  A  surplus  1$.5 
VAC  750  mA  wall  transformer 
is  used  as  the  AC  source  and  a 
one  amp  bridge  was  used  to 
recitify  it  The  resistors  were 
made  up  of  stock  units  in  se- 
ries or  parailel  to  make  up  the 
proper  value,  checked  with  a 
DfyfM. 

RM.  De  Jongh  WB7CPT 
Bellevuef  WA 
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KENWOOD  TS94d  OWNERS 

Are  you  f rusuated  tuning  in  SSB  &  CW  signals 

because  of  Ihe  too  fast  main  tuning  rat©  of  10 

Khz/revolulion??? 

Try  the  NEW  Copyrighted  Giehl  Electronics 

Software  KitI  I 

Features: 

<  Mai/1  lunifig  me  of  2  Khz/revolution  LSB.  USB.  CW  &  FSK 
•Mam  tuning  raie  ol  20  Kh^mv^slution  AM  ft  FM 
■Tuning  rale  autcimalJcMy  increases  «ti«n  the  knob 

speed  eicceods  2  turns  pet  second  to  mske  the  loriQ 

QSVfi  fast 

»Split  dot  CW  problems  &oJ ved 
*Ea9y  to  Inetall  (simply  remove  ihe  old  iCchrp  from  its 

socket  and  p tug  In  the  new  GrehJ  Elecimnics  IC  chip). 
•Complete  insiructions 

Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P  0  Sojc  1 B335.  Cincinnati.  Ohio  45210 


MAO  Electronics  Company 

PO  BOX  6B71.  ALEXANDRIA  VA  22306 
CHUCK     703-360-5145     MARY 
MICROPROCESSOR.  DIGITAL,  k  UNEAR  ICS 
FAST  AND  COURTEOUS  SERVICE 

MAIL  ORDER  SPECIALS 

FRANKUN  ACE  1000/1200  KEYBOARDS  tl5 

ACECAIC  OR  DATAPERFECT  SOFTWARE  J 10 

80  COLUMN  CARDS    |4fl 

7.37  MHz  TURBO  m  FOR  IBM  PC'S    $50 

HARDWARE  RESET  KIT  FOR  IBM  PC/XT  $10 

^?256*20  15    657^4  |6    602B7  tlOO 

SSl-201  Ac  SSl-202  DTMF  CHIPS    t7 

NO  MINIMUM  ORDERp  UMITED  QUANTITY 


CIRCLE  aaO  ON  READER  SERVICE  CARO 


Next  Day' 


1 


Cali  by  9  em 
_Wr  deiivery  by  9am  yaur  fimf 


Uapislon,  Utah 

KA7MQX 

I  I 


Quuniily 

200 
4»0 


1^1  N  Oak  Lane  1300  E 
Ptovi3,LTft46ft4^2l3« 


NeK|f>iiy  2tid  D^y 

Siy.'>S  $14.(^5 

S29.95  $Z4.9S 

S44.9S  %39.9S 

AntennasWesi 

(SOU    374*1084 


CIRCLE  304  ON  READER  SERVICE  CARD 


SPECIALISTS 

IN  FAST  TURN 

P.O.  BOARDS 


PROTO  TYPE  P.O.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

hOR  MORI-:  INFQRMA  TtON^ 

/Midland 
Technologies 


Ar 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN.  MT5971 5  {406t  586-1 190 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 

9  a.m.  through  5  p.m,  EST 

Please  have  your  mailing  label 

in  front  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


Think  you  ^ve  seen  it  all? 
TAKE  A  LOOK  AT  THIS! 


AFTER  DAYTON 
^^V  SPECIAL    % 

ySOPROfumih 
SAl.KSrRO     $24*I.*J5     $2l*>/J5 


jajT 


Send  check  or  money  order  to: 
(US  Funds  only,  IjkJ.  S2S/Hi 

yO%  MORLAN  SOFTWARE 

vx  P.O.  Box  imo 

EAST  LIVERPOOL.  OH  4392(>-044)0 
THANK  DAYTON 


Qm&^  151  OM  READER  SERVICE  CAHO 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  N©. 
PL259aJSA 

83^2 
Pl259#ST 

uBum 

UG-2 10/9913 
UG-21Ba913 
UG-l4ftlU 
U&S3AJ 


UHf  Wal#  Pnenoiic  uSAma^s 
PL  259  Pr)eno4tc.  Ampn^iel 

n.-/33  1  gmHi  WlHi  WM 

UHFMate  Sivef  Teflon  uSA 
fliducwitaff{G-5a 

H  Male  RG^,  213, 2  H,  Amphenol 
N  Male  RG-8. 213,2 14,  Kings 

H  Mate  Pm  for  3913. 9086,  92  3  4 
fttsLG-21D/U4UG'2ieJUN's 
N  Maie  for  RG-i  witr  99 11  ?m 
NftlileforRGewim9S13P^ 
lllltle«>SCK239,TefkKiUSA 
n  rvialctoa  259  Tenon  USA 


Prtce 
S   .60 

1.50 
1,50 

.2D 

2.95 
4.0D 

1-50 
3.95 
*-75 
500 
S,00 


"TWIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUG£  INVENTORY'* 

THE  R,F,  CONNECTION 

213  North  Frederick  Ave,  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 
PRICES  SUBJECT  TO  CHANGE 
VISA.  MASTERCARDp  ADD  4% 

UPS  C.O-O,  ADD  $2.25  PER  ORDER 


ORCLE 1 1»  ON  READER  SERVICE  CARD 


RF  POWER 

TRANSISTORS 


W«  Slock  a  full  line  of  Motorola  &  Toshiba 

parts  for  a  ma  leu  r,  marine,  and 

business  radio  servicing 


Partial  Listing  of  Popular  Transistors 

Rstmg  N*t  £a.      Mmch  Fr 

Q  maw  S24.00  $5300 

15QW  3S.Q0  73  00 

O  aOW  14.50  32.00 

Q  60W  n  75  26  50 

Q  90Vlf  16.00  35  00 

O  6SW  12.7S  26  50 

Q  now  24.00  53  00 

D  7SW  13  00  29  00 

Q  9DW  15.5Q  S4  00 

O         100W  i7,50  :Mioo 

D  BQW  16  75  39  50 

a  100W  22  00  4B00 

0      S&iecteti  High  Gatn  M»tch00  Quads  Avaiiabfe 

PARTiAl  USTtUGOFMfSC  TRANStSWRS 


PM 
MRF421 
MRF422' 
MRF454.  A 
MRF455.  A 
MRF492 
$HF2072 
SflF3662 
SRF3775 
SRF3795 
SflF3800 
2SC2290 
2SC2879 


aFR96  S2  75 

CD2545  16  00 

URF134  Ifi.OO 

MRF136  2100 

MRF137  24.00 

MnFl3«  3S0O 

MRF15Q  67  50 

MnFt74  80  00 

MRF20fl  1150 

MRF212  le.OO 

MRF2?1  HOO 

MRF224  13.S0 

MRFZ2S  14,50 

MRF227  300 

MRF237  2  70 

MRF236  12  50 

MRF239  14  00 

URF240  15.00 

MRF245  2750 

MRF247  2600 

MRF260  7,00 

MRF262  8,75 

MRF2«4  12.50 

MRF317  56  00 

MRFtOS  12  00 

yRF433  1100 

yRF450  13,50 

MRF453  15.00 

M#IF45S  20.00 

MRF475  3.00 

MRF476  2,75 

MRF477  11.75 

MRF479  10  00 

MRF465  SOO 
MRF465M^Afii       18  00 

HRF492A  18  75 

MRF497  14  25 

liflF5t5  2  SO 

MRF555  300 

MRFG07  250 

MRF630  4  2S 

MRF641  16  00 

MRf644  21.00 

MRF646  25,00 

MRFG46  3tOO 

MRF650  10  75 

MRF637  225 

MRFe45  43  50 

MRF901  1.25 

MRF911  ZOO 


MRF9M 

Maf1402 

N£4 1-137 

PTSB47 

501278-1 

2N1522 

2N3553 

2N3771 

2N3B66 

2N4048 

2Nf4427 

2N5109 

3N5179 

2^5589 

2N5590 

2N5591 

2^(5641 

24N5642 

2N5643 

2N5945 

2N5946 

2N6080 

2N6081 

2N60a2 

2^6083 

2Ht084 

2SC730 

2SC1307 

2SC194&.A 

2SC1947 

2901969 

2SC2075 

2$C2097 

25C2166 

2SCZ312 

2SC2509 

2SC2S10 

2SC2640 

2SC2641 

3N204 

40582 


2.75 

375 

250 

21.00 

17.7S 

11.95 

2.25 

350 

1.25 

11,95 

f  25 

I.7S 

100 

7.25 

lOOO 

13  50 

9  50 

13  75 

1500 

1000 

1 2  00 

a  25 

6  00 
9  50 
9  ?5 

n  50 

t  25 
300 

15  00 
9  75 
300 
300 

2600 

3  50 

4  95 
9  00 

26.00 

15  00 

16  00 
200 

7  50 


OUTPUT  MOQULBS 
SAU4  4S0tiHi  55  00 

SAU17A  i£?JifHf  50  00 
SAV6  rfJVH.-  42.50 

SAV7  'iimti  42  50 

SAVl5  227Wtf  46  00 
MS7712.  MS7733  use 
M57737.  SC1019   5AV7 


SC1027 


UM  5AU4 


Hi^Gtirt,  MatcheiS.  Arf0  Sefecteti  P»rfs  Av»ttifbie 

We  stock  RF  Power  translslorg  for  AtliS,  KLU,  ColltnE, 
Vsesu.  Kenwood,  Cubic.  Mirage,  Motqroia,  HeathkJt, 
Regency.  Johnson.  Icom,  Dr^ke.  TWC,  Wilson.  GE  &ic 
Cjoss  fHefCfice  on  CD.  PT  SD.  SRF,  JO.  and  2SC  P  Ns 

Ouanliiy  Pricing  Ava»l»Ote      Foreign  Orders  Acc«p(«l 

5htppir>g  Handling  USA  S 5  00  COO    VISA    MC 

Orders  received  by  i  PM  PST  sHippecf  UPS  same  day 
Next  day  UPS  delivery  available 

l>ARTS  ORDERS  ONLf  -  NO  TECHNICAL 

854-1927 


(800) 


ORDER  LINE  and  or  TECH  KELP 

(6191  744-0728 


FAX  619  744-1943 


CIRCLE  252  ON  READIER  SERVICE  CARD 


RF  PRRTS 

1320  Grand  Avenue 
San  Marcos  CA  92069 
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ilumber  26  on  yotir  Feedback  card 


ROPA  GA  TION 


EASTERN    UNITED    STATES    TO: 


Jim  Gray  W1XU 
2tO  Chateau  CffCte 
Payson  AZ  8554 1 

HOT  DXI 

June  has  several  interesting 
characteristics  including  the  long- 
est day  of  the  year;  the  greatest 
amount  of  potential  ionization; 
and  the  iongest  band  openings 
from  our  part  of  (he  world  to  DX 
locations.  \i  is  also  the  month 
whan  VHF  opportunities  abound. 
The  general  condirions  for  DX  are 
expected  to  be  good  for  the  first 
ten  days  of  the  month,  fair  to  poor 
tor  the  neJrt  len  days,  and  fair  to 
good  for  the  last  ten  days.  The 
dally  forecast  will  indicate  the 
days  on  which  the  magnetic  field 
is  expected  to  be  unsettled  (F),  to 
active  (P).  DX  will  not  be  as  good 
as  it  was  in  March — April,  or  as 
good  as  it  will  be  in  September — 
October,  but  the  sunspot  num- 


Jim  Gray  WIXU 

bars  and  solar  flux  values  are 
climbing,  so  good  openings  may 
occur.  In  particular,  look  for  the 
gray4fne  DX  along  the  darkness 
path  at  dawn  and  dusk,  since  sig* 
nals  can  be  excellent  at  these 
times. 

The  best  days  for  any  DX  path» 
particularly  the  difficult  ones,  is 
when  the  solar  flux  rises  to  atjout 
100  or  nrore,  and  the  magnetic 
field  IS  quiet  (G).  The  A  and  K  in- 
dexes  for  the  day  and  the  solar 
flux,  may  be  found  by  tuning  in  to 
WWV  at  18  minutes  past  each 
hour,  Because  WWV  gives  data 
for  the  previous  day  and  the  ex- 
pected data  for  the  following  day, 
plot  trends  may  be  made. 

Bear  in  mind  that  daily  forecasts 
may  vary  one  way  or  the  other,  by 
a  day  or  two.  Sometimes  the  sun 
and  magnetic  fields  don't  behave 
as  predicted  at  all,  that  makes 
propagation  forecasting  as  much 
an  art  as  science! 
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The  band  openings  are  for  June,  July  and  August.  Note  that  a  (D) 
will  radicate  a  difficutt  palh.  Try  on  days  when  the  geomagnetic  field 
Is  quiei  (G)  and  when  solar  ftux  is  1  DO  and  greater. 


Tropospheric  Propagation 

Summer  usually  brings  with  it  enhanced  propagation 
conditions  for  the  VHF  and  UHF  bands.  Most  of  the  weather 
occurs  in  the  lower  portion  of  the  atmosphere,  or  tropo- 
sphere, and  many  times  certain  weather  will  support  VHF/ 
UHF  propagation  over  hundreds  of  miles,  well  beyond  nor- 
mal line~of-sight 

Atmospheric  conditions  can  bend  radio  waves,  just  like 
they  affect  light  to  create  mirages  and  other  optical  illu- 
sions. In  the  case  of  radio  signals,  the  distribution  o1  water 
vapor  has  a  dominant  effect  on  tropospheric  propagation. 
Water  vapor  content,  almospherfc  pressure,  and  tempera- 
ture alt  determine  the  atmosphere's  index  ol  refraction,  n, 
which  is  a  measure  of  air*s  transmission  characteristics,  in 


particular,  n  =  1+Nx10\  where  N  is  called  refractivity. 
Refractivity  is  calculated  by  N  =  (77.6P/T)+{4810e/T2). 
where  P  is  atmospheric  pressure  in  millibars,  T  is  tempera- 
ture in  degrees  KeEvin,  and  e  is  the  water  vapor  pressure  in 
millibars. 

When  all  of  these  variables  change  quickly  as  a  function 
of  height,  or  when  the  atmosphere  is  layered  as  in  the 
case  of  a  cold  or  warm  front,  tropospheric  propagation  can 
be  very  favorable.  In  fact,  if  n  changes  very  sharply,  say 
within  the  lower  500  feet  of  the  atmosphere,  signals  can 
become  trapped  in  a  tropospheric  "duct/'  Ducts  can  even 
support  microwave  propagation  over  distances  of  1000 
miles  or  more! 
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MAGGIORE  ELECmONlC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 

Links 
Remote  Base 

VHF,UHF 
Receivers 
Transmitters 
'Antennas 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


I 


Pro'E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  MEW  CONCEPT  m  REPEATER  DESIGN.  THE  HI-  Ro  'E'  tS  AN  EXfWVQABLE  REPEATED  WITH  THE  RXUOWlNG  FEATURES:  A  fiASC  REPEATER  WHICH  WOULD  tH- 

CLUO£  A  COMPLETE  RECEfVER,  TRANSMfTTER,  COR,  FRONT  R'VNEL  CONTRCM_S  AND  INDICATORS.  LOCAL  SPEAKER  AND  MC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELV  RUGGED,  ENCLOSED,  T&-(NCH  RACK  MOUNTABLE  CABINET 

•  THiS  SYSTEM  CAN  Bt  EXRANDEO  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTBR-PURCHASE  ADD  ON  THE  ADD  ONS  ARE— HK3HER  POWER.  110/220  VAC  POWER 

SUPPLY.  IDENTIFIER.  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS.  IN  AODlTfON  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LiNKS-  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
AN  EXTENSION  PmBl  IS  AVAIIABLE  FOR  LOCAL  MONnORtNG  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS.  ALL 
ADDONS  ARE  AVAJLABLE  FROM  THE  GOMRANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  19382  Phone  (215)  436*6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  47  OM  READER  SERVICE  CARD 


Hey  LOOK ! 

Your  FViends  have  been  talking! 

The  Secret's  Out ! 


CTM  is  the  ham  radio  and  computer 
magazine  with  that  *'down  home 
flavor",  dedicated  to  the  practical 
aspects  of  Amatetir  Communications, 
Just  starting  out?  You'll  find  our  well- 
illustrated  tutorials  friendly  and  open; 
we  show  you  how.  If  your  interest  is  in 
High  Tech,  you'll  find  reviews  and  user 
reports  of  the  latest  thing  to  come  down 
the  pike  and  they  are  written  so  you  can 
understand  them  too!  If  your  interest  is 
in  training,  you'll  find  articles  for  ham 
radio,  computers  and  emergency 
communications.  ' 

You'U  find  it  ALL  in  CIM 
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CTM  Magazine 

Circulation  Manager 

1704  Sam  Drive 

Birmingham^  AL  35235 

(205)  854-0271 


There  is  always  time  for  some 
friendly  fun  that  you  don*t  need  a 
license  to  enjoy  —  and  appreciate... 

Are  you  into  Packet  Radio?  Thinking 
about  it?  Then  you  definitely  need 
CTM!  During  1987  we  had  65  packet 
and  packet  related  articles  and  that 
doesn't  even  count  the  other  HAM 
articles  or  tl^e  many  Computer  articles. 
The  other  four  ham  magazines*  only 
had  26  packet  articles  during  1987, 
There^s  something  for  everyone  in 
CTM!  Jump  right  in,  you'll  find  the 
natives  friendly  —  and  helpful,  too! 

♦eg™  5  articles;  i^am  ^duiw^  lOaiticles: 
e^T™  5  articles  and  7J™  6  articles  -  26 
articles  for  19S7  for  the  c^^ham  magazines... 

NOW  which  do  you  need  to 

SUBSCRiBE? 

CTM  of  course! 
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Andy  MacAilister  WASZiB 
23W  Romayor  Court 
PeartandTX  775S1 


Spaceborne  Bits 

Amateur  satellites  and  7S's 
theme  this  month,  digital  commu- 
nications, have  much  in  common. 
Exduding  CW  telemetry,  digital 
hamsat-§en@rated  transmissions 
began  with  AMSAT-OSCAR-7- 
This  sateiiite  used  RTTY  as  an  al* 
temative  to  CW  for  communicat- 
ing its  vital  signs  to  control  sta- 
tions on  earth,  There*s  been  a 
rapid  move  to  high-speed  ASCII 
and  packet  since  this  beginning  in 
the  early  seventies. 

AM  SAT-OSCAR- 10  used  PSK 
(Phase  Shift  Keying)  at  400  baud 
as  the  primary  downlink  of  teleme- 
try. This  speed  and  format  Is  also 
incorporated  in  the  system  on 
board  Phase  30.  Only  a  few  sta- 
tions around  the  world  are  desig* 
nated  for  ground  control  of  the 
satellite's  functions.  Before  the 
memory  on  A-O-10  gave  out, 
these  stations  were  able  Ic  leave 
short  messages  for  each  other  via 
specially  designated  parts  of  the 
telemetry  data  stream  sat  aside 
for  this  purpose.  It  worked  well  as 
a  limited  form  of  store-and-for- 
ward  communications. 

The  UoSAT  series  have  provid- 
ed many  with  an  opportunity  to 
experiment  with  automatic  data 
capture  and  telemetry  decoding 
using  mainly  1200  baud  ASCII. 
With  several  passes  a  day  from 
two  satellites,  UoSAT-OSCAR-9 
and  UoSATOSCAR^l  1 .  it's  easy 
for  inlerested  hams  to  find  orbits 
that  fit  their  operating  schedules. 

Store*and-Forward 

In  addition  to  the  lefemetry  and 
bulletins,  UoSAT-OSCAR-1 1  pro- 
vided the  first  amateur  satellite 
store-and-forward  system  for  use 
by  hams  not  activeiy  involved  as 
ground  control  stations.  This  DOE 
(Digital  Communications  Experi- 
ment) on  U-0-11  has  allowed 
global  commynicaiions  for  desig- 
nated stations  active  in  the  experi* 
ment  and  others  with  packet  con- 
nection to  them.  The  DCE  shares 
downlink  frequencies  with  the 
beacon  and  uplink  frequencies 
with  satellite  command  channels, 
so  access  must  be  limited. 

Gateway  stations  have  been 
created  to  allow  other  amateurs  to 
pass  messages  through  the  sys- 
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lem.  These  stations  collect  traffic 
from  local  and  regional  packet 
systems  and  send  the  messages 
to  the  satellite  while  downloading 
messages  for  local  distribution. 
Harold  Price  NK6K  in  Redondo 
Beach,  near  Los  Angeles,  is  one 
of  the  U.S.  stations  set  up  to  for- 
ward traffic  through  U-O-1 1 . 

In  August  of  1986,  FajiMDSCAR- 
12  became  amateur  radio's  first 
packet  radio  satellite  available  for 
general  use.  Atthough  power  bud- 
get problems  prevent  long  contin- 
uous operation,  this  offering  from 
the  cooperative  efforts  of  the 
Japan  Amateur  Radio  League, 
JAMSAT  and  NEC,  may  be  used 
by  any  licensed  amateur  with  the 
desire  and  equipment  needed  to 
do  the  job.  Due  to  the  special 
equipment  requirements,  there 
aren't  many  stations  using  this  re* 
source.  This  is  both  good  and  bad. 


Two-sided  Coin 

On  the  good  side,  it  keeps  activ* 
tty  to  a  manageable  level.  The 
satellite  can  only  handle  a  limited 
number  of  ^'connected"  stations 
at  a  lime.  Imagine  the  confusion  of 
a  single  digipeater  with  most  of 
the  United  States  aWe  to  hit  it  via 
line-of-sight.  If  this  "digi"  only 
provided  bulletin  board  service 
most  of  the  time  like  F-0-12.  any 
reasonable  communications 
would  be  uncontrollablet  since  ev- 
eryone on  the  system  simulta- 
neously attempts  to  upload  mes- 
sages and  read  replies. 

The  bad  news  is  that  for  many, 
F-0-12*s  digital  transponder  is  too 
much  effort  for  too  little  return. 
Look  back  to  the  August  1967, 
Hamsats  column.  A  station  mini- 
mally equipped  for  F-O-12  Mode 
JD  (the  digital  mode)  will  have 
two*meter  FM  with  reasonable  an- 


tennas or  power  or  both;  70cm 
sideband  receive  capabilities; 
with  an  automatic  circuit  for 
Doppler  correction  of  the  down- 
link frequency  during  the  pass;  a 
PSK  modem  hooked  to  a  packet 
radio  TNC  (Temiinal  Node  Con- 
troller): and  a  computer  Other 
niceties  that  make  the  system 
more  manageable  include  an  au- 
tomatic computer-driven  rotator 
system  and  high-gain  circularly- 
polarized  antennas  with  power 
and  preamplifiers.  It  is  also  usetui 
to  have  a  way  to  capture  all  of  the 
activity  on  a  pass  via  recorder, 
disk  storage  or  paper  print-out. 

A  few  hundred  hams  around  the 
worid  have  put  the  pieces  togeth- 
er but  for  others^  the  wait  for 
packets  from  space  continues. 

P3C*s  New  Offerings 

Wfth  the  launch  ol  Phase  3C,  a 
new  form  of  packet  radio  experi- 
ment from  orbit  will  begin  opera- 
tion. Although  access  won't 
be  limited  to  select  stations, 
the  equipment  requiremems  will 
keep  away  all  but  dedicated  en- 
thusiasts. 

RUDAK  (Regenerating  Trans- 
ponder for  Digital  Amateur 
Communications)  uses  1269  MHz 
240Chbaud  PSK  for  the  uplink  and 
400-baud  PSK  on  435  MHz  for  the 
downlink.  The  exact  frequencies 
are  shown  in  Table  1 .  A  complele 
RUDAK  earth  station  will  start  with 
a  PSK  modulator;  two-meter 
transmitter  set  up  for  the  neces- 
sary bandwidth  to  handle  2400 
baud;  and  a  two-meter-to-24cm 
transmit  converter  with  power  am- 
plifier. For  receive,  any  good  435 
f^Hz  multi-mode  rig  will  do.  The 
antenna  for  24cm  should  be  at 
least  a  45^fement  loop  Yagi  or  a 
four-foot  dish  with  circular  feed. 
An  18-elemeni  crossed  Yagi  with 
preamp  will  work  well  on  70cm. 

The  heart  of  the  system  in- 
cludes a  compuler,  or  terminal, 
and  a  modified  TNG2  (or  clone) 
with  an  appropriate  demodulator 


Mode  9: 

Uplink: 

435.420-435,570  MHz 

Downlink: 

145.975^145-825  MHz                       , 

General  Beacon: 

14S.ai:£MH? 

Engineering  Beacon: 

US.SBSMm 

ModeJL 

Uplink  1: 

faedfi^o-iaai  330  mhz 

Ujriink  2: 

144.425-144.475  MHz 

RUDAK  up 

1269.710  MHz 

DownlinK  1 : 

435.715*436.005  MHz 

Down!m4(  2* 

435.9W-435  940  MHi 

RUDAK  down; 

435.677  Mm 

General  Beacon: 

435.6S1  UHz 

Mode  Si 

Upimkc: 

435  601-43S.(j3/MHz 

Downlink; 

240071 1-2400.747  MHz 

Beacon: 

2400.325  MHi 

Table  1.  Revised  Phase  3C  Frequency  Plan 


connected  to  the  modem  discon- 
nect jack  inside  the  TNC.  Uke  the 
F-O-12  modems,  nolhing  is  avail- 
able in  commercial  form  prior  to 
launch  and  subsequent  proof  that 
the  system  works  in  0*15 it.  Empty 
circuit  twards  from  AMSAT  DL  in 
West  Germany  or  AMSAT  UK  in 
England  can  be  purchased  for 
those  who  can't  wait. 

It  will  require  serious  effort  to 
build  a  complete  s/stem.  The  ma- 
jority of  RUDAK  users  witl  likely  be 
European  satellite/packet  experi- 
menters  until  competitively-priced 
24  cm  radios  and  appropriate 
modems  can  be  tx>ughl  or  con- 
structed from  kifs  available  here  in 
the  states. 

The  Next  Generation 

A  third  UoSAT  spacecraft, 

UoSAT-C,  is  currently  under  con- 
struction at  the  Engineering  Re- 
search Unit  at  the  University  of 
Surrey  in  England.  It  is  scheduled 
for  launch  as  early  as  the  end  of 
this  year  on  a  Delta  launch  vehi- 
cle. The  orbil  will  be  circular  and 
500km  high  with  a  43    inclination. 

Among  the  many  experimenls 
on  board  fs  PCE  (PACSAT  Com- 
munications Experimenl),  Using  a 
Mode  J  style  system  witli  two-me- 
ter uplink  and  70cm  downlink,  the 
PCE  will  be  available  for  amateur 
radio  use.  while  additional  fro* 
quency  allocations  may  be  used 
by  VITA  (Volunteers  in  Technical 
Assistance)  outside  the  amateur 
bands,  VITA  activities  will  focus 
on  message  store-and-forward 
from  remote  areas  to  provide 
technical  assistance  and  disaster 
relief.  Access  will  be  much  easier 
since  the  system  wJll  use  FM  up 
and  down  with  standard  TNC's 
and  no  external  modems. 

In  a  recent  demonstration  of  the 
potential  of  a  LEO  (Low  Earth  Or- 
bit) packet  satellite  operation  to 
U.N,  offk:ials,  AMSAT  NA  PresI* 
dent.  Rip  Riporteila  WA2L0Q 
used  a  complete  station  carried  in 
an  attache  case.  With  externat 
ground-plane  antennas  in  place, 
the  station  could  be  used  for  reli- 
able and  portable  satellite  com- 
munications through  a  future 
PACSAT,  Such  a  system  would 
be  used  primarily  for  emergency 
use  from  remote  locations. 

Companies  supporting  the 
demonstration  included  Radio 
Shack  with  a  new  model  lap- 
top computer,  Yaesu  with  the 
latest  miniature  HT*s.  and  Tasco 
of  Japan  with  I  heir  new  ultra- 
mmiatyre  TISIC,  the  size  of  a 
cigarette  pack.  The  day  for  easy 
sateHite  packet  operation  may 
come  soon» 
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Photo  A.  Fuji-OSCAR  i2aSL 
card. 

QSLs  Available 

For  those  who  have  fistened 
to  or  operated  through  F-O-12, 
the  JARL  has  a  very  nice  full- 
colof  QSL  available  for  a  re* 
ception  report  of  the  downlink 
telemetry,  A  sample  is  shown  m 
Photo  A.  Send  to  the  JARL,  1-14-2 
Sugamo,  Toshima,  Tokyo  170, 
Japan. 

The  University  of  Surrey  has 
QSL  cards  for  reception  reports  of 
VOB  and  U-ai  1 .  A  U-O-l  1  card 
is  available  by  sending  a  detailed 
rafXHt  of  digitafher  reception  dur- 
ing the  Skfirek/Project  Nordski 


Comm  operation  to:  UoSAT 
Spacecraft  Engineering  Re- 
search Unit.  University  of  Surrey, 
Guildford,  Surrey  GU2  5XH, 
England. 

Field  Day 

June  is  Field  Day  month  and  a 
satellite  station  in  the  woods  or  out 
on  the  beach  ts  great  fun.  Satel- 
lites available  for  use  this  year 
may  include  RS-10/11,  A-O*l0 
and  F-O- 1 2 . 

For  RS-10/11  a  simple  station 
should  do  the  iob.  but  don't  cut 
corners.  With  the  transponder  full 
of  stations  looking  for  the  bonus 
points  for  a  salellite  OSO,  those 
with  only  a  few  watts  to  quarter- 
wave  whips  will  have  trouble  get- 
ting  a  complete  exchange 
through.  For  two-meters,  use  a 
small  to  moderate  beam,  and  on 
ten  meters  a  dipole  will  work  fine. 
Hopefully*  the  satellite  wfll  be  in 
Mode  A  only,  since  simultaneous 
Mode  K  operation  p  with  its  15*me- 
ler  uplink,  will  pul  a  lot  of  earth- 
bound  Field  Day  participants  un- 
wittmgly  in  the  transponder 
passband.  Watch  out  for  genera- 
tor noise,  the  HF  stations  nearby, 
and  take  along  a  preamp. 

AMSAT-OSCAR*10  should 
be  in  full  sunlight  by  the  end 
of  June.  Check  the  AMSAT  nets 
for  the  latest  schedule  of  opera- 


Launch  amtOfbit 

Uurtcn  at:  20:45. 12  Augos?.  1966  IfTC 

Launch  by:  NASDA,  with  H-l  rocket 

Launch  from:  Tanegasiiirria  Space  Centre.  Japan 

Qim:  circular,  attitude  of  1 500km 

Period:  11 6  minutes 

Inclinaijon:  50  degrees 

Construction 

Wfllghl:  SOkg 

Configuration:  polyh&dron  of  26  facas  roverrd  in  ^olarcetls 

Size:  400mm  (dia)  X  470mm  (height) 

Antennas 

Recejvirtg:  AquarterWa^^  slanted  monopoteat  iheiopofaaiellfcte. 
Transmitting:  A  turnstile  at  the  top  for  analog  s^nal.  and  a  turnslile  at  the  txittom 
for  dtgitaF  s^gnaJ;  botti  radiate Circutar  polarized  tfrave. 

Power 

Solar  array:  output  6  SW.fl/p  si^iCOn  2cm  X  2cm 
Storage  Battery:  NiCd,  6AH 


Table  2.  Major  Specification  ofJAS-t 


tion.  The  satelliiG  experiences 
a  little  eclipsing  on  almost  every 
orbtt  In  t98S,  so  slrici  adherence 
to  posted  schedules  is  impor- 
tant to  preserve  the  bai Series. 
Antennas  for  this  satellite  are 
not  quite  as  portable  compared 
lo  an  RS'10/11  arrangement. 
A  14-  to  20-element  crossed 
YagI  with  preamp  for  the  Mode  B 
two-meter  downlink,  ar>d  25  watts 
to  a  16-  or  18-element  crossed 
Yagi  on  70cm  should  be  suffi- 
cient, Some  hams  have  made 
several  contacts  on  Fteld  Day 
wfth  much  fess,  but  usually  w'tth 
a  very  experienced  satellite 


chaser  operating  the  station. 

For  F'O-12,  tbe  antennas  used 
for  A*O-10  will  do  the  trick,  but 
that's  assuming  that  the  satellite 
is  available  for  Mode  JA,  the 
analog  transponder  mode,  for 
Fietd  Day.  Last  yesf  the  satelIKe 
was  scheduled  for  JD  operatron 
lor  the  duration  of  the  outing. 

Get  your  club  Of  group  involved 
with  a  satellite  Field  Day  station.  It 
does  not  count  as  a  transmitter  In 
the  final  tally,  yet  it  can  make  a  lot 
of  points  if  conditions  are  right.  It 
ts  also  a  fine  opportunity  to 
demonstrate  the  fun  of  hamsat 
activity. 


THE  WORLD 

IS  viiirs  for  lili 

$5.00 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  coun- 
tries gleaned  from  the  Awards 
LisiN  of  dozens  of  lARU  mem- 
bers—more countries  than  any 
other  map  available  anywhere! 
ARRL's  DXCC  map  doesn  t  even 
come  close! 

73  Magazine  offers  readers  our 
giant  DX  Map  of  the  World  for 
the  absurdly  low  price  of  only 
$6.00. 
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order  now.. 

See  Uncle  Wayne's  Books 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


$90.00 


MMf20O^7  $50,00  PSf432 

(usual ty  sufficient)  (for  extra  protection) 

rX.  @  145  MHz  0.5dB  f.L.  @  435  MHz  0.1  dB 

Loss  @  435  MHz  ^^  <^B  mm  Loss  @  M5  MHz  ^0  dB  lyp 

Send  66  c  (3  stamps)  for  detailed  specs  on  all  VHF  it  UHF  products  Sfiipping  FOB  Concord,  MA 

^  PI1ICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^^2     SPECTRUM  INTERNATIONAL  INC.  (617)263-2145 

^^m    P.O.  Box  1084S,  Concord,  MA  01742,  USA 
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fflGH  PERFORMANCE 

When  you  think  of  high  performance^  you  should  be  thinking  of 
"International  Radio  Inc."  %fc  Sell  High  Performance  8  and  10  pole 
Crystal  Filters  for  most  models  of  ICOM®,KENWOOD®  and  YAESU® 
Radios, We  also  sell  High  Performance  radios  with  up  to  16  -poles  of 
Crystal  Filtering,  installcd.We  can  also  install  any  factory  changes,  or 
changes  from  our  Monthly  Intl  Radio  ICOM®,  Kenwood®  or  Yaesu® 
NEWSLETTERS.Back  issues  available  from  1979.  We  service  most 
Amateur  Radio  products.  We  also  Sell  IBM®  Compatible  XT-AT 
Computers,  call  or  write  for  our  latest  brochure. 

INTERNATIONAL  RAniO,  INC. 

75 1  S-  MuccdoBlvd- 
PitrtSr  Lucie,  FL34yH3 
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PC-Board  Fabrication 

W.C.  Cloninger's  article.  "EZ 
PCB's/*  was  very  interesting  {73 
Amateur  Radio,  Augus!  1987). 
TEC-200  film  is  unquestionably 
Ihe  easiest  of  several  PC  board 
processes  thai  1  have  tried,  but  it 
does  have  tts  limilations.  I  would 
like  lo  share  some  of  rrry  PC-l>oard 
fabrication  experiences  with  other 
readers. 

Be  aware  that  thermal  expan- 
sion of  TEC-200  film  while  trans- 
ferring an  image  to  the  copper  sur- 
face tends  to  spread  or  smear  the 
pattern.  This  effect  is  small  and 
does  no  harm  in  most  cases  but 
could  be  a  problem  with  large 
boards,  especially  those  with  very 
fine  traces. 

A  far  more  serfoys  problem  fs 
size  change  when  photocopying. 
Most  office  photocopiers  don't 
make  copies  that  are  exactly  100 
percent  of  the  original  size  and  of 
course  the  error  is  doubled  when 
making  a  reversed  image.  I  had  to 
discard  some  etched  and  drilled 
boards  because  the  holes  didn't 
even  come  close  to  matching  pins 
on  a  (ong  connector.  Check  di- 
mensions on  the  finat  fitm  before 
proceeding  with  the  remaining 
steps.  If  the  error  is  too  large,  try 
another  copy  machine. 

With  regard  to  etching,  the  au* 
thor  alludes  to  warming  the 
eichant  to  speed  up  the  process. 
As  a  matter  of  fact,  heating  Ihe 
etchant  to  90^  to  11 5'  is  mandato- 
ry to  achieve  advertised  etching 
times.  I  used  a  260  watt  heat  lamp 
about  1 2  inches  above  the  tray. 

Continuous  agitation  to  bring 
fresh  etchanl  into  contact  with  the 
copper  is  also  essential.  A  motor- 
ized tray  rocker  is  handy  (though 
not  essential)  and  numerous  de- 
signs  have  appeared  in  amateur 
radio  publications.  Experimenters 
who  make  many  boards  may  want 
to  build  a  bubble  etcher  for  even 
greater  efficiency.  Jim  Stinson 
has  described  an  easy-to-bulfd 
etcher  that  utilizes  a  plastic  refng^ 
erator  box  and  an  aquarium  air 
pump  in  QST,  November  1984, 
page  45. 

Finalty,  don't  "push"  the 
etchant  too  far.  Depleted  etchant 
works  slowly  and  produces  poor 
results.  For  tray  etchmg  of  aver- 
age to  large  size  boards,  I  use  just 
enough  etchant  to  cover  the  board 
and  discard  it  after  a  single  use. 
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This  procedure  may  be  modified 
when  making  several  small 
boards  or  for  bubble  etchers, 
which  generally  require  a  larger 
volume  of  etchant. 

ExperimentefS  shouFd  not  feel 
intimidated  by  these  comments. 
Printed  circuit  board  fabrication 
isn't  as  difficult  as  it  might  appear 
and  TEC-200  film  is  an  excellent 
way  to  get  started.  Proceed  care- 
fully, making  corrections  if  need- 
ed, and  you're  likely  to  turn  out  a 
perfect  board  on  your  very  first  at- 
tempt. 

Scott  HoferNTDFR 
Federal  Way  WA 

Ftashlight  Battery  Hazard 

Recently,  an  individual  re- 
placed the  1 .5  volt.  0-size  batter- 
ies in  a  flashlight.  The  batteries 
were  of  two  different  brands  and 
types  (one  general  purpose  and 
one  alkaline  battery).  The  flash- 
light was  checked  for  operation 
and  issued  for  use.  Ten  minutes 
tater  a  worker  returned  Ihe  flash- 
light as  inoperable.  The  inopera- 
ble ftashlight  was  placed  aside 
and  a  new  flashlight  issued. 
Twenty  minutes  later,  the  inopera- 
ble flashlight  was  checked  for 
condition.  The  handle  was  loo  hot 
to  hold  and  nearly  burned  the  indi- 
vidual handling  the  flashlight.  The 
individual  then  used  a  cloth  to 
empty  the  batteries  into  a  metal 
container  so  as  not  to  damage  the 
KJunler  top.  The  plastic  covering 
of  the  alkaline  battery  began  to 
melt  and  was  too  hot  to  handle  for 
1,5  hours.  The  incident  was  re- 
ported to  wing  safety  of  an  AF 
Form  457;  Hazard  Report. 

Investigation  of  the  incident 
found  a  warning  on  the  alkaline 
battery  which  read:  ''Do  not  dis- 
pose in  (ire,  recharge,  put  in  back- 
wards, mix  with  used  or  other  bat- 
tery types.  May  explode,  leak  or 
cause  personal  injury/*  The  inci- 
dent was  caused  by  Ihe  mixing  of 
two  different  types  of  batteries.  Al- 
kaline and  rechargeable  batteries 
(nickel-cadmium)  should  always 
be  used  by  themselves. 

Normally,  general  purpose  (car- 
bon-zinc) and  heavy  duty  (zinc 
chloride)  batteries  may  be  mixed 
together  in  the  same  flashlight  or 
electronic  component  (portable 
radio,  tape  player,  etc.).  However, 
alkaline  and  rechargeable  shouEd 
always  be  used  alone  and  never 
mixed  with  any  other  type  of  bat- 
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tery.  Mixing  of  either  of  these  two 
types  of  batteries  could  cause  a 
hazard.  For  example,  if  a 
rechargeable  battery  and  an  alka- 
line battery  is  used  in  a  flashlight, 
the  rechargeable  battery  will  prot> 
able  lose  rts  charge  first.  This  may 
cause  the  alkaline  battery  to  re- 
verse its  charge  or  leak. 

The  alkaline  battery  is  an  ex* 
tremely  powerful  battery  and 
should  be  handled  carefully  fol- 
lowing the  manufacturer's  in- 
structions for  the  battery  and  the 
equipment  being  powered  by  the 
battery,  If  the  spring  in  the  battery 
compartment  should  tear  the  pro- 
tective coating  of  the  battery,  il 
could  cause  the  battery  to  short 
out  and  overheat.  An  alkaline  bat- 
tery that  overheats  can  reach  a 
temperlare  of  200  degrees 
Fahrenheit,  which  could  cause 
burns  when  handling.  Forthis  rea- 
son, alkaline  and  rechargeable 
batteries  should  Ije  handled  care- 
fully at  all  times. 

Cratg  Bledsoe  K4TXK 
Fairbanks  AK 

A  Quick  HT  Holder 

An  Inexpensive  dashboard 
mount  for  handheld  transceivers 
can  be  made  by  attaching  a  colo- 
nial-styie  strap-iron  drawer  pull  to 
the  top  of  the  dashboard  with 
screws-  Bend  the  ears  slightly  to 
compensate  tor  the  slant  of  the 
dashboard  padding.  Hook  the 
HTs  belt  dip  over  the  handle. 

Screw  a  small  cabinet  hook  to 
the  dashboard  to  hold  the  power 
and  antenna  cables  out  of  the  way 
of  the  HTs  front  panel. 

The  HT  can  easily  lift  off  the 
mount  and  use  it  anywhere  in  the 
vehicle.  A  number  of  holsters  and 
mounts  are  avat labia  on  the  mar* 
ket  for  holding  an  HT  on  a  vehicle 
dashboard.  These  are  much  more 
expensive  than  this  simple  han- 
dle, and  none  hotds  the  HT  any 
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Fig.  t .  (top  ieft)  How  to 
GOn  figure  ttte  circuit 
parts  for  "Connecfirtg 
Circuit "  to  M  inside  the 
DtNptug. 

Rg.  2^  (Top  fight)  Circuit 
to  interface  the  PK'232 
with  the  tC^2AT. 
Fig.  3,  (bottom)  The 
patch  cord  connecting 
the  PK'233  with  the 
02- AT. 


better.  Also,  they  take  up  much 
more  room  on  the  dashboard 
when  the  HT  is  not  present. 

Charles  E.Cohn  KK4CS 
Austell  GA 

Connecting  Circuit 

I  have  reBti  with  interest  the 
1987  issue  on  Packet.  The  circuit 
to  connect  an  IC-2AT  is  interesl- 
ing.  However  there  is  a  much  sim- 
pler way  to  do  it. 

I  have  been  using  an  IC-02AT 
for  more  than  a  year  with  an 
MFJ-1270  and  later  with  a 
PK-232, 1  obtained  the  information 
on  how  to  connect  my  rig  to  the 
TNC  from  Ihe  local  B8S  VE7KIT,  I 
don't  know  who  originated  this 
connecllng  circuity,  tt's  Not  Me! 
And  I  don't  take  credit  for  it!!  But  it 
works  really  well!  One  may  have  to 
experiment  with  the  value  of  the 
resistance  the  recommended 
33kO  worked  ftne  with  my  system. 
I  don't  have  any  RFI  problems  and 
my  TX  Delay  works  fine  at  zero.  I 
built  the  whole  "circuit"  in  the  DIN 
pEug  itself  (isolating  the  leads  to 
avoid  shorts)  as  there  is  only  a  cap 
and  a  resistor. 

1  have  seen  this  circuit  on  our 
BBS  for  months  and  1  thought  it 
was  available  on  all  BBS.  As  far  as 
1  know  it  works  for  the  IC  2-AT  as 
well  as  the  02-AT, 

Patrick  M.  DuBois 
Richmond,  B.C.  CANADA 

Ten  Meter  Ground  Plane 
Antenna 

Now  that  the  sunspots  are  re- 
turning and  lower  grades  are  ad* 
mitted  to  ten  meters,  many  people 
are  shopping  for  suitable  anten- 
nas. My  choice  was  to  build  a 
ground  plane,  using  a  matchtng 
system  which  was  widely  used 
(commercialty)  on  two  meters 
about  twenty  years  ago,  which 
some  people  call  a  Beta  match. 


Actually,  it  is  a  shorted  stub  in  par- 
allel with  the  feed  point,  using  one 
of  the  radiaJs  as  part  of  the  stub.  It 
is  very  tolerant  and  broad-band- 
ed,  which  is  importarit  on  such  a 
wide  band  as  ten.  I  made  mine  for 
29  MHz,  because  I  am  interested 
in  FM.  but  il  works  adequately 
over  the  whole  band.  Longer  dh 
mension  would  Eower  the  frequen- 
cy to  your  choice. 

Radiator  and  radiafs  are  3'  7.* 
long  and  the  stub  is  a  19"  piece  of 
RG8U.  with  cover  and  braid  re- 
moved, wrapped  in  a  loose  spiral 
around  the  radial  to  keep  it  from 
sagging.  Make  all  o!  the  elements 
adjustable  so  It  can  optimize  for 
frequency  and  SWR.  This  is  a 
grounded  antenna,  for  DC  and 
perhaps  also  for  lightning! 


>jri  I* 

Bit  fin 

yT                     \  \a2Q  COA* 

\p 

Fig.  4.  10m  ground  piane  antenna. 


fig.  5.  Bracket  for  coax  socket. 

improved  J  Pole  Match 

i  have  liked  J  poles  for  years 
and  buiU  many  of  them,  but  never 
found  a  simple  way  to  get  a  com- 
pletely flat  SWR.  Now  I  have.  It 
looks  a  little  unconventional  in 
theory  but  it  measures  well  I 
made  this  one  with  square  alu- 
minum tubing,  which  is  easier  to 
work  with  mechanically,  although 
not  always  easHy  available.  If 
available,  the  mounting  hardware 
is  simpler  as  the  diagram  shows. 
The  main  difference  t>etween  this 
model  and  others  is  the  tength  of 
the  radiating  portion,  which  is  m- 
cmm66  from  38"  to  ^7^^"  and  al- 
lows a  completely  flat  match  at  the 
design  frequency.  SWR  readings 
are  shown  in  Figure 2.  Apparently, 
what  we  have  here  is  a  H  wave 
etemeni  and  a  quarter  wave 
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Fig.  6.  Construe- 
tion  details  of  the 
improved  J*Poie 
match. 


matching  section,  at  DC  ground 
potential  at  the  bottom,  in  the 
usual  fashion.  Remember  that 
on  these  frequencies,  lead  dress 


of  coax  affects  SWR  as  does 
proximity  to  other  objects.  Adjust 
installation  with  a  meter  for  best 
results. 


Materials: 

IWD  places  %'  square  alumi- 
num tubing,  one  1 9^  "*  for  stub, 
one  at  least  7'  long,  for  tlie  m(&- 
alor  and  main  support,  drilled 
for  e-32  bolts  as  Indicated. 

Stainless  steel  fiose  damp 
small  bracket  to  support  coax 
socket  (see  drawing) 
short  place  off  T4  wire  between 
socket  and  stain  less  steel  strap. 

aluminum  strap,  ^'  k  2^' 

drilled  one  7J0"  ctr 

eigtit  6-32  t>o4ts,  nuts,  and  lock 
washers 

insulating  bar,2'x  2H*  drilled 
Oi»7.l6"ctr. 

Wm.  Bfuce  Cameron 
Temple  Terrace  FL 
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IP  USA.  1( 
tAlDrfaqq,  ifik .  cnliles  A^  martual 


»Ujltf 

t  1^.00  ship  USA' inci  cofnputer 
JAlarfaqq,  di^k,  cnliles  A^  matiual 
(limp  lex  version  Inc  ni^  rntunsu 


STSTm  OPTIOHS 
•Entpf  nnl  ftE-lff/COnlTDl    3  DPDT  rel(Hf5  * 
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*£NCrt  l^iib)bQ0(CBrtrit)gigcuslDml2id 

urilrivinr  9^51071      CMlTt99.9S 

*  BiBT^  onlrol ,  ^jnofes  tear  ^  vki  r  i3itli& 

be«n  «>  (tares  incre      HM 1    t49  ^ 
■nvuKRvrmM)      .riNi   tivoo 
*llH&ced  friq.antnil.RAP  t149^ 
•Ce-iL  :  >  *c"^  P  '   DCPS  tl  It  ^S 


i2vj:fr4  5wrTCHf:R 

•7lOfctw7Stei;.;.-sf-i 
*OUlpuQ  Sv  #2  an[s 

*Pru|i  inlcrC£4  povwsr 
MOOEt  &CPS...-...II  l^9S 


^^ 


AUDIO 


lDUChlarH>tPR!i-?32{500  btud  inUffaPBT 

Profltsm  yrjur  compuler  m  bnbir.  iniitjccii]  muHudrpiS  'slntngs'^  lOurMJ 
^isrm^ .  titisef ve  cndte.  iivi^uttes  [jsll;  pr oof amfor  C&4VlC20^C]?g 
iPTfci  pn  tfU  ca»piilTS ' r  nOPEL  DAI*  t6^  ?^^ 


TiQdj^e  ifisttll^  ifisldi  llw  rvdlo  in  i5  nm  I^obI oudtf?  te 
I  «ill>  LOW  5iWl?y  Ot-an^Ctrrects  Ipn  BuQio/lOOgj^ 

StFT7l/2a 


Touchtone  ^  Digit  Decoder 
&  on/orr  mtsh  wiih  ail  U  GUaMi 

Tm:*::i*i**fcrr:vti^**l   |xpflnEtnh1« 

Hauuntnr 
on/o 


*lo«  powwr  CfH^S  *S  to  •  1 2  V0II5 
*UWr  prq^amafile  SC.ODO.  4  dtgil  00d» 
^SendoxliPictU^lirri  cn^agQifi  toljrn^rff 
•nongntTY  &  L«ACfi  output  y  ivn  r«iSf 
*  Wrvq  ^1  rtsel .  no  Iflt^tt^,  ?  to  4  OVtlS 
'Hui>  coirs'  a^iD  tUtl  tl  tsH  rs  rKOrti 


ENGINEERING  CONSULTtNG  "  SU  CAHDLEWCXX) 
HASTERCARD  "  VISA  -  CMECK"  ILO.  **  CA  fitl 


ST"B«EA^ 


Info-Tech  RTTY  Sale! 


The Info-Tcch  M -6000 is  ihe mosl powerful  RTTY  decoder y 00  can 
buy.  Simply  conned  10  yout  leceiver's  audio  omptJt  and  add  a  video 
nionilor  to  experience  the  exciting  world  of  advanced  Ri'i  Y  moni- 
toring. Too  many  features  and  modes  lo  list  here.  Write  for  a  free 
spec  shed  and  a  free  pamphlet  titled:  Ltstenmg  to  RTTY  on  Your 

Shortwave  R<sdio.  Rcg.S&49.95  On  Sale  $50  Off.  Only  $799.95 


J 


Info-Tech  FAX  Sale! 


'(he  Info-Tech  M-KOO  Is  the  inexpensive  way  lo  receive  high  reso- 
lution facsimile  prints  on  your  compatible  plain -paper  dot  matrix 
printer.  There  are  many  FAX  siaiions  on  S  W  and  satellites  Iran sm it- 
ting  maps,  weather  infotmaiion,  marine  charts  and  press  photos. 
Wrile  for  a  free  spec  sheet,  list  of  compatible  primers  and  a  free 
pamphlet-  tJtJe4:  Receiving  Facsimile  on  Your  Shortwave  Radio. 

Rcg.S349.00  OnSaleSSOOfT.      Ooly  $299.00 


Universal  Radio 

1280  Aids  Dr.  DepL  73 
Reynoldsburg,  OH  43068 
Toll  Free:  800  431-3939 
In  Ohio:    614  866-4267 


Please  add  S8.00  for  UPS 
shipping.  Visa.  Master- 
card, Discover  and  checks 
lIc copied.  New  70  page 
SWL  catalog  sent  with 
each  order  or  SI. 00  with* 
out  order. 


Look  at  our  iviw^il^  iiiMnf\ 


"ON  WINDOW 


r  f 


VHF 

(140-175) 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Supefior 

Performance 

•  BatifBtor  Snaps 

On  and  Off 

•  Competitively  Pnc0d 


Line 

UHF 
(420*520) 

^  3  6b  gam 

•  Mo  HofB 

•  Easy  to  Mount 

•  Ritgged 

•  SupeffOf 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Compmftiveiy  Pnced 


CellularTrynking 
(B00-a95  MHz) 

a  SdbGain 

•  Easy  to  Mount 

•  Rugged  -  Goes  tfirough  Car 
Wash  Without  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  SmattSize 

•  Competitivety  Priced 


aMHMUNtCAIIOttS  ANTENNAS 


330D-e  River  Road 
Schiller  Pafl(JL  €01 76 
312-€71-S690 


brings  imagination  and  innovation  to 

antennas and  has  been 

Since  7948  ff 


CIRCLE  163  ON  READER  SCRVtCE  CARO 
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CIRCLE  151  ON  READER  SERVICE  CARD 


Number  29  on  your  Feedback  eanl 


ARTER 'N'  BUY 


OSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock,  W4BPD  QSLs.  PC 
Drawer  DX.  Cbrdova  SC  29039. 

THE  DX'ERS  MAGAZiNE  Up-tCKJate. 
InCOfmativep  mitres  ting.  Compiled  and 
edited  by  Gus  Browning  W4BPD,  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  /ree  sample  and  subscription  infor- 
mation today.  PO  Drawer  DX,  Cordova 
SC  29039.  BNB261 

QSi  CAROS-iook  good  with  top  qual- 
ity pnntin§.  Chooise  standard  desrgns 
or  fully  customized  cards.  Setter  cards 
mean  more  returns  to  you,  Free 
brochure,  samples  Stamps  appreciate 
ed.  Chester  QSis,  Depl  A.  310  Com- 
mercial. Emporia  KS  66801 .    BNB434 

LEARN  CODE  on  your  I8M-PC  (or 
compatible)  or  Commodore  C64/128. 
CODE-PRO  takes  you  from  no  kfKJwt- 
edge  to  proficient  copy.  $10  pius  $2 
5&H.  Specify  computer  and  IBM  disk 
Size.  TRtO  TECHNOLOGY.  Dept.  8€1, 
PO  Box  402.  Patm  Bay  FL  32906. 

BNB490 

db^ ^ ^^^^^^^^^^^^^ 

POST  CARD  Q$L  KIT  Converts  post 
cards,  photos  to  OSLs!  Stamp  brings 
circular  K-K  Labels,  PO  Box  412,  Troy 
NY  12181-0412.  6f^B498 

^ ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^" 

COMMODORE  REPAtRS  We  are  the 

largest  Authorized  Service  Center  in 
the  country  and  we  repair  your  Com- 
modore computer  within  days,  (Our 
prices  are  low;  eg,  C64-S39.95  com- 
plete)... COMMODORE/AMIGA 
CHIPS.  Authorized  Distributor.  Facto- 
ry Fresh.  #66l0/6526-S9.95.  #6581- 
$12,85,  #6567*$  14. 75,  #8701 -$7.25, 
PLA/82S100-$12.95.  901  ROMS  - 
SiO  95.  Amiga  chips,  and  many  others. 
Ask  atxjut  quantity  discount.  (WE  SHIP 
WORLDWIDE)...  "THE  COM- 
IVtODORE  DIAGNOSTICIAN",  an  in- 
valuable double  sided  laminated  guide 
for  fixing  your  C64/1541  drive,  It  diag- 
noses 72  variables  and  telFs  you  what 
chips  are  fawfty  S6.95  plus  $1  ship- 
ping, „  ViSA^MC.  Kasara  Micfosys- 
lems.  Inc.,  38  Murray  Hi  If  Drive.  Spring 
Valley  NY  10977.  Call  Toll  Free  1-800- 
248-2983  (Nationwide)  or  9T 4-356- 
3131.  BNB529 

WRUTEN   EXAMS  SUPEREASY. 

Memory  aids  from  psychoiogist/engh 
near  cut  studytime  50%.  Novice.  Tech, 
Gen:  $5  each  Advanced,  Extra:  S10 
each.  Money  back  guarantee^  Bahr. 
Dept  73^.  2549  Tempte.  Paimbay  FL 
32905.  BNB531 

5B-220  OWNERS?— Enhance  perfor- 
mance— add  new  features.  1 1  step-by- 
slep  mods  whicin  include;  tuned-in  put 
6-  and  160-meter  operation,  heavy-du- 
ty  power  supply  mods,  full  OSK  opera- 
tion, solid-state  bias  control  and  many 


more.  Source  of  parts  tncfuded.  One 
time  50%  rebate  for  new  mods  submit- 
ted and  two  free  updates,  10  pages  of 
tech  info  on  the  3-500Z.  Order  today— 
$10  per  copy  plus  Si  postage  SASE 
for  info.  Bob  Kozlarek  WA2SOQ.  69 
Memorial  Place,  Elmwood  Park  NJ 
07407.  BNBSBI 

MARCO:  Medical  Amateur  Radio 
Council,  operates  daily  and  Sunday 
nets.  Medically  oriented  amateurs 
(physicians,  dentisis,  veterinarians, 
nurses,  therapists,  etc.}  invited  to  foin. 
For  information,  write  MARCO.  Bo¥ 
73's.  Acme,  PA  15610.  BNB612 

WANTED:  EQUIPMEhiT  ANO  RELAT* 
ED  ITEMS.  THE  RADIO  CLUB  OF  JU- 
NIOR HIGH  SCHOOL  22  NYC.  INC..  is 
a  non-profit  organization,  granted 
501(C)  (3)  status  by  the  iRS.  incorporat- 
ed under  the  laws  of  the  Slate  of  New 
York  with  the  goal  of  using  the  theme  of 
Ham  Radio  to  further  and  enhance  the 
education  of  young  pecpfe  Your  prop* 
erty  donation  would  be  greatly  appreci- 
ated and  ackowied§ed  with  a  recetpt 
for  your  tax  deductible  contribution. 
Please  contact  WB2JKJ  using  the  call- 
book  or  telephone  516-674-4072,  24 
hours,  seven  days  a  week.  Thank  you! 

BNB621 

SUPERFAST  MORSE  CODE  SU- 

PEREASY  Subliminai  cassette,  StO. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  supereasy  technique. 
$10  Both  $17  Moneyback  guarantee. 
Free  catalog;  SASE.  Sahr,  Dept  73-4, 
2549  Temple,  Patmbay  FL  32905. 

BNe624 

HOMEBREW  PROJECTS  USTS  and 

radio  magazines  mdex  information 
SASE.  we2EUF.  Box  708.  East  Hamp- 
ton NY  11937.  8NB626 

DEAD  BATTERY???  NiCds/lnserts/ 
Rebuilding.  Pager  (1.3V15DmAh) 
$375,  Cells  (all  sizes)  "Write/'  Re- 
placement packs:  Yaesu  FNB2  / 
Wilson  BP4  /  Maxon  CPO500  $23.95, 
Santec  142  $21.95.  Motorola  Rapid/ 
Chg:  HT220  Shm/225mAh  S31.95. 
HT22a  OmniMSOmAh  S37.95.  GE/ 
RCA/Johnson  -  Write,  Replacement 
Battery  Inserts:  JCOM  eP2  $17.95. 
BP3  $16.95.  BP5  $23.95,  BP7  $30.95. 
BPe  $30.95.  Kenwood:  PB24  $19,95, 
PB25/25H/26  $24.95.  Azden  300 
$19.95,  Tempo:  Sl/270mAh  $21.95, 
SI. 2,4,5, 15/450mAh  $22.95,  Ten-Tec 
2991  $24.95.  Saniec:  KTBP  S16  95, 
KTBP2  S21 .95,  Rebuilding;  {Send  your 
pack)  Yeasu;  FNB3  $34.95.  FNfi4 
$37.95.  Standard;  BPtt  $27.95,  Install 
inserts  at>ove:  add  $3,00.  SASE  info.  In 
PA  add  6%.  Add  $2  Shipping.  CU- 
NARD  ASSOCIATES.  DepL  7.  R.D.6 
Box  104,  Bedford  PA  15522.    SfNlB62B 

R*390A   RECEIVER  PARTSMnfo 


SASE.  CPRC-26  military  Manpack  Ra- 
dio, 6  meter  FM,  with  antenna,  crystal 
handset  $22.50,  $42.50/pair.  $97.50/ 
six.  Military-spec  TS-352  VoltOhm/ 
Multimeter,  leads,  manual:  $12.50. 
$4.50/piece  shipping,  $9  maximum. 
Baytronics.  Box  591,  Sandusky  OH 
44870.  BNe649 

ROSS  SS5S  USED  June  SPECIALS: 

KENWOOD  TR^9500  S4S9.90.  R-599D 
and  T-599D  $549,90.  TS-700A 
$309.90,  YAESU  YO-901P  $379.90 
YO-900  $169.90  FP-757H0  $19990, 
E.T.O.  76S1299  90$1295.90  76A/W3 
8874  $1999.90  LOOKING  FOR  SOME- 
THING NOT  LISTED??  CALL  OR 
WRITE,  WE  HAVE  OVER  300  USED 
ITEMS  in  slock  MBf^TiON  AD.  Prices 
cash.  F.O.B,  Preston.  We  close  at  2:00 
Saturdays  and  Mondays.  ROSS  DIS- 
TRIBUTING COMPANY,  78  South 
State.  Preston  ID  83263  208-652-0830 
P.O.  Box  234.  BNB654 

-HAMLOG *  COMPUTER  PRO- 
GRAMS 17  modules.  Full  features,  Au- 
to-logs, 7-band  WAS/OXXCC.  Apple 
$19.95.  IBM.  Kaypro.  Tandy,  0-128 
$24  95.  KA1AWN,  PB  2015,  Peabody 
MA  01960  BNB6&6 

K1BV  DX  AWARDS  DIRECTORY. 

Compleie  rules  for  over  830  certifi- 
cates, 99  countries.  200  pages.  $14,60 
Postpaid,  Ted  Mefinosky,  525  Foster 
St.,  South  Windsor  CT  06074-2936. 

BMB672 

OSLs  &  RUBBER  STAMPS  -  TOP 
QUALITY!  States,  Wortd  Maps,  USA, 
Ke^.  Shyttle.  Globe  QSLs.  Report 
Form  Ruht^er  Stamps.  More!  Samples 
$1.  (Refundable  With  Order).  Ebbert 
Graphics  D-7,  Box  70,  Westen^tlle  OH 
430B1  BNB675 

SOLDERING  STATION  and  TOOLS 

r 


European  and  American ,  Free  catalog. 
Robert  W.  Mink  Import-Export,  Bok 
6437S.  Fair  Haven  NJ  07704.  201-758- 
6388.  BNB682 

CHASSIS  AND  CABINET  KITS  SASE; 
K3IWK,  5120  Harmony  Grove  Road, 
Dover  PA  1731 5,  aNB698 

CALL  SIGN  BADGES^  Custom  license 
plate  holders  Personal,  distinctive. 
ClutJ  discounts.  SASE,  WB3GND,  Box 
750,  Clinton  MD  20735  301-248-7302. 

BNB699 

WANTED:  Military  radios  and  related 
equipment  circa  WWIL  Collections  or 
single  items.  KAIGON,  617-396-9354 
or  write.  501  Mystic  Valley  Pkwy..  Med- 
ford  MA  021 55.  BNB700 

QUALITY  QSL  CARDS  and  rubber 
stamps  Send  39c  postage  or  SASE  for 
samples.  New  stock  designs  or  custom 
cards  from  your  black  ink  artwork,  San- 
dollar  Press.  P.O.  Box  30726,  Santa 
Barbara  CA  931 30,  BNB706 

ROSS  SSSS  NEW  SPECIALS:  KEN- 
WOOD TS*140S  $799.90,  TS- 
440SWAT  $1199.90.  TW-4100A 
$499  90.  TM-2530A  S394.90-  AEA  PK- 
64A/WHFM  $199.90,  MP-64  $99,90. 
MP-20  $79.90,  ICOM  IC-37A  $409.90, 
!C^71A/W  AG-1  $759.90,  IC-471HAV 
AG-3S  $969.90.  IC-3200A  $529.90, 
04AT  $349.90,  IC-290H  $49690,  VAE^ 
SU  FT-270RH  $309.90,  FT'726R 
$769.90,  FT-736R  $1499.90.  All  LT.O, 
(LIMTED  TIME  OFFER)  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE,  Over  8780  ham-fe- 
lated  items  m  stock  for  immedjate  ship- 
ment. Mention  ad.  Prices  cash.  FOB. 
Preston,  We  close  at  200  Saturdays 
and  Mondays.  Ross  Distributing  Co., 
P,0.  Box  234,  78  South  State,  Preston 
ID  83263.  208-852-0830.  aNB709 


I 


Barter  'N'  Buy  advertising  must  patlain  to  ham  radio 
products  Of  services. 

D Individual  (noncommercial) 25c  per  word 

DCommercial •••,*. ..,,,,••*  60c  per  word 

Prepayment  required.  Count  only  th0  words  in  the  text. 
Your  address  is  free.  73  cannot  verify  advertising  claims 
and  cannot  be  held  responsible  for  claims  made  by  the 
advertiser.  Liability  will  be  limited  to  making  any  neces- 
sary corrections  in  the  next  available  issue.  Please  print 
clearly  or  type  (double-spaced). 


"I 


No  discountsorcommissions  are  available.  Copy  must  be 
received  in  Peterborough  by  the  first  of  the  second  month 
preceding  the  cover  date.  Make  checks  payable  to  73 
Magazine  and  send  to: 

Hope  Currier 

Barter  71*  Buy 

7J  Magazine 

WGE  Center 

Peterborough  NH  03458 
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WANTED:  Sony  330K  (with  tape 
recorder),  320K  {without  tape  recorder) 
and  Sony  CHFI  receivers,  Please  call 
Mathew  Wolf  at  713-871-9000. 

BNB7I0 


MAJOR  BRAND  HAM  EQUIPMENT 
Butternut,  Hustler,  Larsen,  MFJ,  Mo* 
bile-Maf k  and  much  mom.  For  informa- 
tion call  Key  CommunicatJons  ETC. 
Inc.,  Berwyn  IL 3 12-795-1 314, flNB7l 7 


19ea  NOflTH  AMERICAN  6  KAETER 
REPEATER  DIRECTORY  and  50  MHz 
SSB/Beacon  Directory  rtow  availatile. 
415.00  for  troth  -  PoslaS  Money  Orders 
preferred;  Harry  Sctiool  KA3B,  1806 
South  isfewkirk  Street.  Philadelphia  PA 
19145.  BNB721 


WANTEDiOrake  R7^  Receiver.  Tony 
Ficarra.  144  Gladstone  Ave,.  Wolioft^ 
gong,  NSW  AUSTRALIA  25IK) 

BNB722 


JACKET  RADIO  AMATEUR  An- 
nounces a  new  heavy  duty  C-64  Com- 
modore replacemenl  power  supply  es- 
pecialJy  for  the  PACKET  RADIO 
AMATEUR,  The  new  higher  amperage 
output  will  NOW  allow  tor  24-hour  con- 
tinuous 'Packet"  operaiion  without 
VDliage  change  or  failure  which  the  ex* 


isting  unit  can  succumb  to.  This  heavy 
duty  power  supply  ai&o  has  a  heavier 
fteat  Sink  and  is  an  exact  physical  re- 
placemenl for  the  anginal  unit.  Over 
52%  of  th  e  Co m  modo  re  64  f  a ilu  res  can 
be  directly  related  to  the  origin aj  power 
supply.  $27.95  plus  $3  UPS  shipping. 
Kasara  Microsystems,  tnc,  38  Murray 
Hill  Drive,  Spring  Valley  NY  10977.  1- 
800-248-2983  {Nationwide)  or  (914) 
356-3131.  BNB725 


DIGITAL  AUTOMATIC  DISPLAYS  AJJ 

radios  GFIANO  SYSTEMS.  FOB  3377. 
Dep't  A.  Elair^,  Washington  9S23C. 

BNB72e 


YEASU  m07tyi  leOW  XCVR  original 
carton,  never  used.  Best  offer.  T. 
Schradet,  7805  Lakeland  Valley  Dr., 
Springfield  VA  221 53  703-455-3806. 

SNB730 


PROFESSIONAL  QUALITY  DTMF 

DECODER  AND  SELECT  CALL  SYS- 
TEM by  Vmce  Yakamavicti  AA4MY, 
see  f0b  QST  Magazine  for  details. 
Blank  ixiard  /S'152-PCBonly  Sl7  95  Kit 
of  Parts  including  board.  #1 52-KtT  only 
$69.95.  Assembled  and  tested  board 
#152-ASY  only  S99.95.  Add  $2,50  per 
order  S/H  A  &  A  Engineering,  2521  W. 
LaPaima,  Unit  K.  Anahetm  CA  92801. 
714-952-2114.  aNB732 


LABORATORY  Equipmer>l.  Electronic 
Test  Equ^pmerrt.  Components,  tJfiusU' 
al  items  Industrial  and  Govorr^rneiil 
Surplus  and  priced  Cheap!  Send  50 
carets  lor  cataJog  to:  Lehman  Scief^iific 
Equipment,  R.D.  1.  Box  580.  Wrghts- 
ville  PA  17368.  BNB734 


HAM  TRADER  YELLOW  SHEETS.  In 
our  27th  year.  Buy,  Swap.  SeH  harti 
radio  gear.  Pubhshed  twice  a  month. 
Ads  Quickjy  circulate-no  tong  wail  for 
results.  Send  #10  SASE  for  sample 
oopy,  $t3  for  one  year  (24  issues). 
RGB.  2057.  Glen  Ellyn.  IL  60135* 
2057,  BNB741 


OAIWA  MT20A  HANDHELD  2m 
transceiver  and  accessories  wanted. 
LA  20  "booster,"  battery  cases,  etc., 
also  need  Eastman  35mm  ''dayload*' 
developing  tank.  G.  Rose.  524  H. 
Quaker  l^ne,  Alexandria  VA  22304; 
703-370-1880.  BNe742 


B  a  K 1 570  AP  SCOPE  W/4  probes  SO 
MHz-  4  trace  -  used  20  hrs,  has  warren- 
ty  card  $1000  O.B.O.  James  Krueger^ 
Rl  1.  BOK  364,  Seguin  TX  78155. 

BNB743 


course  on  90  minute  tape  by  master 
instructor  S8  postpaid  Practice  tapes 
al  most  speeds  from  5  to  20  wpm  S7 
postpaad,  E-Z  CODE,  Box  29013.  At* 
lantaGA30359.  BNB744 


WANTED:  Hailicrafters  SR-ISOorSR- 
160  with  power  supply.  State  condition 
and  best  price.  WA2AFD.  2579  Pui^ 
nam  St.,  Schenectady  NY  12304. 

BNB745 


FOR  SALE  2-Aziton  PCS'5000,  2m- 
FM  Mobile  Radios  New  in  sealed  fac- 
tory tXDxes  w/faciory  warr;  $300  eacti 
ptus  shipping.  Call  313-422-4873. 
Harold  KAS-ZXE.  BNB746 


PHOTOVOLTAIC  PANELS  Lowest 
price  on  Sovonics,  Ar co  panels.  From  T 
watt  to  50.  Send  Si  for  price  specs  and 
data  sheets  Michaef  Bryce.  2225 
Mayflower.  Massillon  OH  44646. 

BNB747 


E-Z  CODE  Compfeie  novice  code 


BACK  ISSUES  73.  Kihbaud,  Micro- 
computing. BytB,  Popular  Electronics. 
Radio-Eiectr&rii$.  interface  Send  pref- 
erence, SASE  lo  SHI  Bossman.  632 
Wetmore.  Everett  WA  98201-  BNB748 


ATTENTION  HAMS! 


SUCTION  CUP  MOUNT 


VAK-TElSfNAI 
Only  129. " 


mE4l  FOK  AP.4RT»t£ffrS  OM  OFFICES' 

Mount  ihn  ■nienni  m  four  winder*  Tor  iliv  PEST 
CGvemjEr  T*n  V£R\  poifctful  lUCilaA  cUpi  bcHd  firmly 
roT  WKk.1  ^htpfl  iE[«cope  19  79*  vet  fotit  to  only  J2" 
This  pntrnna  H  m  MUST  let  pvap\*  intio  rr«iflt  Rc^civci 

30-500  MUi  Df  rransmiE  7(J-23t)  MM*  with  up  to  50 
^■:itti!  CdmpEelP  with  IS'  of  RG3JI  COAH  aniS  chnke  i)f 
PLZ59^  BNC  MytOloJii  or  F  cormecltur  (specif ^  conni^diiJi 
when  arderiniJ. 


Ultimate  Mobile  Speaker 


MOUNTS  TO 
GLASS  WITH 
SUCTION  CUPS! 


Riuay  a  ipcihtt  vwi  can 

put  where  VOU  wim  itf 

Place  it  naftr  your  car  fot  fin« 

armchair  copy^  even  in  your  car? 

SpecixiLly     di}ij|ne4    aucilon     ctipj     hntd     fcs     weeks 

removr    (rasjjy    for    »(ortig«.    Compltte    wUh    y    cahtf 

either  Mini  or  Sub-Mini  ptug;  Ispeciry  when  orderingj. 


yci 

tint] 


ELECTRON  PROCESSING.  INC 
P.O.  BOX  708 
MEOFORD.  NY  11763 
(516)  7^  9798 

S£S'D  FOB  MOH£  DETAILS*       VS  MAi^' 


SIGNAL  iNTENSIFtERS 
Ptked  ritJBi  (29.  * 

A  ffEARfS'G  AfD  FOR   rOim 

The  Stare  of  ihv  Art  In 
WIDEBAND  preamm' 

Mike  unall  miitirrinjta  perfann 
like  BIG  onei! 

Pvi\y  Astmblc<i  tud  DUILT 
TO  LAST 

110  VAC  or  U  VDC  po^ered^ 

VHF.iniF  Of  MF.'HF  nijiabfc* 

Man;!'  Tnod«li<^  Stttd  firt  vpva* 


Add  $3  iih^ppinK/'HundlmE, 
NY  add  7  5%  Satrs  Tai 


SAT ISF ACTIOS  Gl  ARANTEii>; 
Oxdi^r    *n!r    produa    ^eaiiefM    Kift'WirC')    rrom 
EPt   and   IT   uh   lidtisried   retttm    li   ^Hhin    li 
di>T  ror  n  fyii  tff trust  flm  i.liif!ttiii^  Kunilttni-i 


C1I?CLE  29t  {Hi  HEADER  SEflVICE  CARD 


NEW  FROM  GLB 


GLB  NETLINK  220 
HIGH-SPEED  DATA  TRANSCEIVER 

GLB  £,1ec^pn>cs  m  pHmiUsC  li>  announce^  a  lui  ^gilftl'iir.  di0<tal-(Kfl  Uma  twito  mistiti^ii  in  lurihi^rr  it^i 

N«0Aii  ratfAi  if « ipflciicaAy  imencied  tor  tJH  in  rennoHL  unfittETMSed  aippfcciitmns  lor  long  lei  m  BwiMcti 
Cotrpjitie  fpMh  any  (fegtll  tetrad,  V^ey  li/n  m^v*^  ttniRvnt  taiivc9«9  fml  «*cfin*  la  tf^e^indl  m  lef$ 
Iturp  ■  nyHecfifH  titm  f^Mjing  lining  irsmftm  iv^ruft  if«  cftsimei  A  49<ti  HJ^it^ng  AFC  WUAl 
1 1  m IKlr 111  T^jfl Ml  >l > nqiM ini> in  miMtiifi tiii  iirrr r mr i  n  i ir  Inrfi pim nrta  nf  Tirrw  mtiMmanllimftMia^ 


Timmfnmiamwn  ofwiJNian 

Di^itil  s;i'-tiphng  AFC 

5i  MilftCB!  rii*Fjr:at;;f  Irora  •fid 

Hi^gh-apoDd  sqHj^lCTi  iudplitit  PCO 

Owtl-CQfllrrrtleJdi  QSGI^IattMl 

PTT,  DCO.  *  PK^n  LEOS 

PJN  difjde  a'Hiflnrtfl  «iw]tn«i«ij 

f  I  .nnfTiini^  liniEjuul  liJiiLir 

.  .nipflitJblE  wiin  iNf" ''Oilers 

■  ■■■  'iiplws  wifh  idl  £(■: 

SedJonscHlPftrt  KtifCCfliirffts 


SPfciFicjtrioMS 

D»ii«itrfUl  §irtft!3mmmei 
tmi  a*vi  NB^i 

MQd«rf4ltnn  FlBK 

Ssrtijl  IviViia  TTL  or  HS^SZC 

Frijqjjfinfiv  23Cio225Mhf 

TufratiJurHJ  liinia  1  msTX 
1  lis  RK 
fowci  ■UUlpul  2  W  inin 


Se«  US  at 
DAYTON 


DiQ*ai  5cn50v*r  ^uv 

«of  I  tftaftk 
S4ualc^  I  Qspcma  tmv  I  ini 
Sourioua  ouipui  -W  tSdK.  Fn4» 

Opffralinfl  himpuitHiMV  fatioi! 

■  3D  ED  ifiOdo^rflflU  Z 
Afllcnnn  Gan^nsetpi   ONC 

DiiTi«ns.wns  ^2  ■■  tQ  «  4  m 
Wfiight  iltreiw 


Am«l«ur  fist 
t«i  price 


$799  95 


wr« 


GLB  ELECTRONKS.INC. 


151  Ct>mTi»re«  #iinF . 

fiutiilft.  NV  14224 

rifi  S75-«740     9  lo  i 
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CIRCU  1 7  ON  READER  SERVICE  CARD 


Number  30  on  your  Feedbacit  card 


Hams  Around  the  World 


John  TG9VT operates  a  no-bBacon  '  matibox  on  t4085^  625  kHz  mark  frequency 
at  74  baud.  Access  GUATMAfL  in  the  €iayttme.  At  mght  he's  on  AMTOR  on 
1 4073.500  kHz,  with  sefcai  TGVT.  He  runs  an  tCOM  75 i  to  an  Alpha  78  no-tune 
amp.  feeding  a  4^fement  quad. 


Chad  Harris  VP2ML 

PC  Box  4881 

Santa  Rosa  CA  95402 

RTTY  OXing 

The  recent  RTTY  equipmenl 
revolution  has  dramattcaJty  im- 
proved the  sport  of  RTTY  DXirtg. 
Once  ihe  neglected  stepchild  of 
DX.  RTTY  DXing  is  rapidly  enter- 
ing the  main  stream  of  the  pursuit 
of  new  countries. 

With  the  replacement  of  the 
noisy,  troublesome  Model  19  by 
silent,  smoothly-operating  elec* 
Ironies,  many  more  amateurs 
have  joined  the  digital  DX  crowd, 
including  many  stations  in  other 
countries. 

An  important  benefit  of  the  shift 
Id  electronics  has  been  the  addi* 
tion  of  RTTY  gear  to  major  DXpe- 
ditions.  Clipperton  FO0,  Peter  I 
3Y1 ,  and  Howland  Island  KH1  are 
Just  a  few  of  tJie  many  DXpedrtions 
that  packed  RTTY  gear  as  well  as 
SSB  and  CW  equipment. 

The  portability  of  modern  RTTY 
gear  has  also  led  to  a  new  phe- 
nomenon: the  RTTY  mini-DXpedi- 
tion.  Many  countries,  especially  in 
the  Caribbean,  had  seen  little  or 
no  RTTY  activity  until  a  few  short 
years  ago.  Now  vacationers  head- 
ing for  some  sun  can  pack  some 
RTTY  gear  along  with  their  porta- 
ble transceivers.  Bnd  generate 
some  fierce  digrtat  pite-ups  from 
their  seaside  QTH. 

The  increasing  popularity  of 
RTTY  contests,  especially  the 
new  CQWW  RTTY  test  at  the  end 
of  September,  has  prompted  con- 


test DXpeditions.  such  as  the 
HD8DX  digital  trfp  to  the  Gala- 
pagos Islands  in  1987.  These  DX- 
pedittoos  greaUy  increase  the 
number  of  countries  available  on 
the  digital  modes. 

Gettfng  Started 

RTTY  DXing  shares  many  as- 
pects with  CW  and  SSB  DXing.  A 
DXer  needs  a  station  of  at  least 
average  capabilities,  better  if  pos- 
sibfe,  including  a  good  rig  and  an- 
tenna farm.  It  is  more  difficult  to 
copy  ('Sprint'')  weak  stations  on 
RTTY  than  on  SSB  or  CW.  so  a 
good  station  proves  more  impor- 
tant in  digital  DXing  than  in  other 
modes.  Ideally,  the  rig  should  be 
very  stable,  as  even  a  slight  fre- 
quency change  can  garble  trans* 
missions.  The  abtJily  to  use  a  nar* 
row  CW  filter  while  in  the  lower 
sideband  mode  is  another  DXmg 
advantage.  The  rig  should  also  be 
capable  of  continuous  transmis- 
sions for  extended  periods.  RTTY 
demands  a  great  deal  of  stamina 
from  a  rig  and  its  power  supply. 

RTTY  DXers  will  probably  want 
an  amplifier,  for  the  reasons  given 
above.  Again,  continuous  duty  is  a 
requirement,  SO  amps  with  mar- 
ginal power  supplies  may  not  be 
up  to  the  task.  The  Drake  L4B, 
Henry  2K,  and  Alpha  amps  are 
good  choices. 

There*s  a  wide  choice  of  com* 
puler  and  dedicated  RTTY  gear*  I 
use  a  simple  Commodore  C-64, 
and  AEA  Pakratt  PK*64  with  HF 
modem,  for  example.  In  any  case. 
read  the  instructions  carefully. 


and  master  the  CO  keys,  callsigo 
insertion,  receive  and  transmit 
buffers,  and  all  the  other  features 
of  the  equipment  before  trying  to 
chase  rare  DX. 

The  single  most  important 
piece  of  equipment  in  RTTY  DX- 
ing is  exactly  the  same  as  that  in 
other  DXing:  your  ear.  DXing  is 
at  least  90%  listening  (or  watch- 
ing). Almost  afl  HF  RTTY  contacts 
occur  in  very  limited  band  sag* 
ments,  with  1 4075-1 4T0O  kHz  be- 
ing the  most  popular.  With  in- 
creasing sunspotSt  check  out  the 
corresponding  band  segments  on 
10  and  15  meters,  as  well  as  the 
low  band  spot  DX  frequencies  of 
3590  and  7040  kHz.  RTTY  is  per- 
mitted on  the  new  WARC  bands: 
tune  around  10145,  18105,  and 
24925  kHz. 

Beginning  RTTY  DXers  wilt 
make  the  most  headway  toward 
digital  DXCC  by  scanning  14075- 
14100  kHz  on  a  regular  basis.  In 
addition  1o  listening  for  DX  sig- 
nals, the  DXer  should  also  print 
QSOs  from  some  of  the  better 
known,  more  active  DXers  on  the 
band.  JA1ACB.  TG9S/T.  VK2SG, 
W3KV,  and  KT1N  are  good  sta- 
tions to  copy,  as  they  are  usually 
informed  about  current  RTTY  DX 
activities. 

The  print  publications  contain 
useful  RTTY  DX  information  as 
well.  The  flTTKJouma/ includes  a 
DX  column  by  KTIN  with  lots  of 
DX  activity  reports.  And  the  week- 
ly DX  newsletters  often  have  RT- 
TY reports. 

Don't  neglect  the  rest  of  the 
band  while  concentrating  on  the 
RTTY  segment.  By  listening  to 
signals  on  the  rest  of  20  meters, 
for  example,  a  DXer  can  get  an 
idea  of  the  propagation  paths  and 
liand  openings.  Many  rare  RTTY 
DX  stations  dislike  pile-ups.  and 


tend  to  answer  CQs.  So  when  the 
band  is  open  to  that  particular  part 
of  the  world,  a  directional  CO 
might  put  a  new  country  in  the 
RTTY  log. 

As  With  any  DXing,  keep  the 
calls  short  and  to  the  point.  Avoid 
sending  strings  of  RYs  or  repeat- 
ing the  DX  station's  callsign.  Try 
"1  X  5"  calls— the  DX  station's 
call  once,  followed  by  yours  five 
times.  And  listen,  listen. 

RTTY  DXing  offers  one  feature 
not  found  on  the  other  modes:  It  is 
entirely  possible  to  have  a  valid 
contact  with  a  station  when  no  op- 
erator is  present!  Some  DX  sta* 
tions  maintain  automatic  "mail- 
box'* stations  and  message 
centers.  These  stations  will  log  a 
call  and  respond  to  it  without  need 
of  an  operator.  A  DX  RTTYer  can 
confirm  TG9VT  when  John  is  not 
in  the  shack.  Many  of  these  RTTY 
bulletin  boards  can  provide  DX  in- 
formation, as  well  as  lists  of  other 
such  automatic  stations.  UK2AGE 
on  14073  kHz  AMTOR  has  a 
weekly  DX  bulletin  compiled  by 
VK2SG,  for  example, 

The  RTTY  DXer  will  also  want  to 
make  good  use  of  RTTY  contests, 
especially  the  British  Amateur  Ra* 
dio  Teleprinting  Group  (BARTG) 
spring  test,  and  the  CQWW  RTTY 
fall  activity.  The  relaxed  pace  of 
the  RTTY  contests  is  a  refreshing 
change  from  the  feeding  frenzy  of 
SSB  tests,  but  there's  still  plenty 
of  excitement  available  for  the  dig* 
ital  DXer.  Be  sure  to  check  out  the 
rules  and  the  scoring  systems. 
(I'm  still  trying  to  figure  out  my 
BARTG  score.) 

The  rapid  increase  in  sunspots 
and  the  increasing  avatlabtlity  of 
RTTY  gear  and  stations  means 
digital  DXing  will  be  great  in  the 
next  few  years.  Why  r»ot  give  it  a 
try?  See  you  on  the  bands. 


LASHE'i  Commandments  for  QSL  Managers 

1 .  By  sccapt  I  ng  1o  Act  a^  a  DX-91  at  Ion  QSL  man  agar ,  1  he  vo\  u  nteer  ass  urn0s  the  re^pdns  tbEl* 
fly  10  ensure  thai  everybody  who  wanie  a  card  gels  Jt  ^n  one  way  or  anctlh^r. 

2.  All  cards  received  must  be  checked  against  the  log  copies  received  frorn  the  DX  station, 
and  a  QSL  card  should  be  niad#  o  Jt  immodiaiely  and  feiurnad  via  the  QSL  bureau 

3.  Onfi  ot  111©  sen/ces  of  a  narional  society  is  to  provkle  a  OSL  bureau  tor  its  members  The 
votunte^f  siKiuid  maintain  me  membership  of  his  nillonBl  society  (lAiRU  membefj  Ki  ensure 
proper  receipt  of  OSLs  via  the  bureau 

4.  Tlie  voiu<itie«r  siiould  always  make  S4j>re  that  the  socjely's  bureau  «s  aware  o(  the  fact  (hal 
he  is  handling  QSLs  for  a  statiort  in  a  dUGouH  part  of  th«  virofid,  to  ensure  ^nvoclh  cooperat^n 
from  all  pa/ti«9  concerned  in  his  cnwn  countTy, 

5.  If  the  natiooa}  QSL  bureau  t^  nci  auiomalically  acceptjj^  QSLs  liar,  or  on  behalf  of. 
oversea  DX  s^tations,  the  ve4un(eef  shoukd  take  the  i^ecessary  aa>04is  to  obtain  acoeptencs 
before  urbdertaking  it^  responsibiiity  io  act  as  someone's  OSL  man«g«f.  This  is  very 
important,  as  the  buJk  of  the  iMsrld's  QSL  carcJs  are  sent  via  ihe  bureau 

6.  For  prompter  handling  of  QSL  cards,  many  avid  DXers  are  prepared  Id  pay  postage  plus 
the  service  of  a  direcl  OSL  card  by  air  or  surface  rnail.  If  ihe  volynieer  is  prepared  to  provide 
this  service,  he  should  make  sure  that  this  jnfprmallipn  is  provided  by  Ihe  DX  slatlonn  as  well 
as  being  pubUshed  \n  Ihe  veriaus  OX  news  bylletins  and  Ham  magazines-  A  good  idea  is  to 
advise  Now  many  iRCs  (International  l^eply  Coupons)  are  required  fer  air  mail  within  the 
volonieer's own  conti nent  and  the  rest  of  the  world ,  as  on e  I RC  cov&t^  &u rface  pos Eage ortly . 
He  shoukJ  make  it  known  also  if  SASEs  (Self  Addressed  Siarnped  Enveicpes|  are  required. 
7*  For  direci  replies,  the  volunteer  shoHJid  never  demand  more  than  needed  tor  actual  costs 
QSLs  managema/e  expected  to  do  their  work  o^i  of  dedicaiion  arad  pleasyre  He  stiould  be 
pfBparod  iodCC:9|yt  a  small  Iosa.  wftich  wi4l  be  cornperfsatwf  la  some  eis;  tent  by  ttwse  people 
stalling  fi9<cttssive  postage.  Being  a  OSL  manager.  ho««ver,  ts  rnost  certainly  a  non-prolH 
operalxm 

3.  Bemerriber  Betng  someooe's  QSL  managsf  is  a  responsiOi^ity^ftot  ar>  ego  tr^! 
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^In-^know    START  COPYING 
T^^i^l  CW  THE  EASY  WAY! 

iniieadofiesteTs!  Time-prnvwi,  e^sy-K^-ie^m 
nt^hods.  Jncredse  %kUh  .?mf  speed  at  the  s^me 
Timef  J^step  prt^am, 

Dlhe  QSO-TRAINER'**  Code  Coorsi?. 

St.irt  i:ot>vinK  vvtird"*  ihe  very  tir^  d^y!  Ide^l, 
fTnideraTe  speed.  Two  iiO-^nrn  Uipes  and  conrh 
fik'ttp  wrrttark  ifistiucfton*.  S14.95  +  S&H. 

Drhe  QSO-MASTER'**  Practice  Tapes, 

Hie  "ploteau"  buster!  tt,  HI  li,  &  14  wpm. 
Two  bO-min  la  pes  und  complete  instructions. 
S12.9S  +  S&H. 

Dlhe  QSO-PRO'"*  Practice  Tapes, 

Cm  all  (he  way  lo  tJttr,i!  Ifi<  18,  2U,  &  22  wpm. 
Two  f>D-mJn  is\3e^  <ind  compleie  inslructions. 

Ortter  yours  today! 

Sfiti^wnc  &  H.}ndlinK  tS&Hr    1  -  S:*.rjft:  2  =  SJ  00;  T  tM 
imHt"  =  S  T  50-  II,  IM,  Ml,  MK.  f>H.  V\7  jdti  sates  t*»u 
Siful  Owi  L  Mt^B.'v  f.>rdct.  Vhkl.  <w  MiMerC^rrf  lo: 

AVC  INNOVATIONS.  INC  DEPT  7A 
P.O.  Box  20491  •  indpIS,  IN  46220-0491 


SRC-10 

REPEATER/LINK 

CONTROLLER 


ClRCif  329  OH  HEADER  5£RViC£  CARD 


OTMF  mulEng 

ln1eltka«ntlD'ef 

AuicULary  oulputt 

E4iy  to  tntedace 

ALum  mcmttiK  Input 

T»1»rTi#trY  r^apHonse  tcmn 

Low  povtwt  CMOS,  22ma  (a)  I2v 

Detailed  aphpticatkxn  marvu«l 

Pri>Onmmablc  COS  poisHHw 

nepeatsr  &  Hnk  court^ty  toon 

Srnlh««i2«d  ifilt/r«m{3te  tuse  capabflity 

$149.00  "•'csr* 

CREATIVE  CONTROL  PRODUCTS 

3 Its  Siinkr^g  Av«nut 

(^■nd  Junctlefi,  CO  «15II4 

(303)  434-940$ 


5-1000  MHz  PREAMPLIFIERS 


WLA21M 
WLA22M 
WLA23M 
WLA24M 


NF 

3dB 
4 
4 
3 


G 

13ciB 
11 
22 
20 


P(1d8)    $ 

8dBm    54 
12  58 

12  83 

18        109 


430/50  MHz  CONVERTER 
RXC431  .ISuV        20dB     99 


WILAM  TECHNOLOGY,  Div,  of 

WI-COMM  ELECTRONICS  INC. 

P.O.  Box  5174,  MASSENA.  N.Y.  13662 
(315)  769-6334 


CmCLE  30«  ON  READER  SERVICE  CARD 


CALL  SI6N  CUPS 


YOUR  AMATEUR  RADtO  CALL  SIGN  ON  A 

DISTINCTIVE  10  OUNCE  CERAMIC  COFFEE 

MUG,  WITH  THE  AMERICAN  RADIO  RELAY 

LEAGUE  (ARRL)  LOGO  ON  THE  FLIP  SIDE, 

LET  PEOPLE  KNOW  THAT  YOU  ARE 

PROUD  TO  BE  A  MEMBER  OF  THJS 

TIME  HONORED  FRATERNITY 


GUPS  COST  $5.95  EACH.  TWO  FOR  $10.95 

PLUS  $1.50  SHIPPING. 

CUP  PA^RS  CAN  HAVE  THE  SAME 

OR  DIFFERENT  CALL  StGNS. 


NC  Residents  add  5% lax 
Allow  5  weeks  delivery 


Send  check  to: 
Call  Sign  Cups 
POBOK 17062 
Raleigh ,  NC  £7619     Send  for  special  club  rates 


CIRCLE  319  on  READER  SERVICE  CARD 


CIRCLE  344  QH  READER  SERVICE  CARD 


NEMAL  ELECTRONICS 


«Coiii|ikt«  Cable  As^mbly  radliries  MIL-SIlM520ft 

*CoTiinien:ia]  Accoynts  welcome*  Quaiifl^  pricing  *  Same  dmy  shipping  most  orders 

*¥uci&iy  authorized  distrilHilor  for  Alpha,  Amphenol,  Belden^  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cmhWf  Flat  esJbU^  <;emi  rigid  cable,  telephone  fable, 
cHmptng  tools,  D-stib  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors 


HAROUNE  50  OHM 

FXAIZ   1/T  AStimlnum  Black  Jmckii 

fLCl2   1/T  CaWflwflv*  coff.  cof^t^f  bfk  fkt 
H.C7B  7/^  Cib/aw«V9  o&rr.copper  bik  fid 
NM72CC  N  cwv?  T/2*  coff  coppor  m/t 
NM7ECC  N  c&fVi  T/ST  iw*f  copper  m/F 


*m  k^*!*w*fm*iimm 


.  d9/ft 

3.B2/tt 
,25.00 
.54  00 


+-M -P  ■■  +  ■-»#  HP  *■■ 


COAXIAL  CABLES  (p*i  ft} 

Tf80  B£LD£f4  9913  imry  low  Jo« 

flQS  RG8/U  dS%  shMd  hw  kiss  fovn   llgM., 

1110  flCaX  &S%  shtmM  (ftmi  8}   .„ ^.„„.,*«. 

1130  RG213/U  95%  «rtWcf  mff  spec  NCV  {kU 
1140  RG274/U  ati  $i^^m  5/iM  mr  spec 
1705  RG142B/V  ^kH  aMvm  ihkS,  teAvi  km   . 
1310  RGSi7/\J  50  ofm  5000  i^itf  dW  shkt 
1450  fiG174/V  SO  ^vn  JOOr  od  mM  spec 


wwwwv^ 


^..52 

„,  r7 

39 
185 
t.50 


ROTOR  CABLE-8  CONDUCTOR 

SCJS32  2  18gM  and  B^22gm  ..—-^ 

BCi620  2-r€g^  md  «-2t3||a  .„„^„.™ 


ii*i*ai  ■  hi!  ■■■■■■     . 
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CONNECTORS-MADE  IM  USA 

N£720  Type  N  plug  for  Befden  9913  ......»«.....»»....  $3.^5 

N€723  Type  N  /«:*  for  B&m«f\  9913,,. «.. .4.95 

PL259  standard  UHf  ptug  for  RGe,213 « ^^5 

PtPSaAAf  AmphefKil  PL259 .„„  .39 

PL259J^  FL259  t^fton  in^/iih^r  piated ........»..»,.    159 

PL258AM  Amphenoi  fama^e-hmafc  (bafrof} 145 

UG175/VG176  f*diK0f  hf  ffG5a/59  (spet^ify). „.„.,  .22 

UG21DS  N  pfi/g  iot  fH^2t3,2l4  Slower. _. ^.3  35 

UG33B  N  ^SQk  to  PU59  adapter,  te9on  .,.....„.„ 550 

UGl4m  S0239  t&  M  pfug  9dipi»r,  teHon  ,...„...»^..„  tf.50 

UQ256  S0239  to  BNC  pfug  mi^jier,  Amphe/KsL^,. 329 

S023^^  mf  nfimii  mt  recep^ej^rnpher^ot..,,,,,^  89 


GROUND  STFWP-6R0UN0  WIRE 

GS38  3/Sr  tinned  cppper  brakS 

GS12    1/T  tmned  copper  braid   .„ ^ 

HW06  6gm  koid^ed  Atrwided  wire  ...^ 

AW14  14ga  itrartded  Antmmm  wire  CCS 


3Sflt 
.5Q/ft 
.35m 


All  pri'ces  plus  shippmg,  S3. 00  min.  Vlsa/Maslarcard  S30  mln^  COO  adcT  S3.(KI 

C^  or  mm  fOf  ciifnpt&!€  pf/ca  Iisi  Nemai  's  mw  M  page  CABLE  AND  CONNEC  TOft  S^LEC  TfON  GUIDE  if  Si^Aj'jAN^ 

aJ  iTifli  ch^Np  w\fh  ormrs  of  $50  ormofe.  of  as  a  ciotf  of$'i  vr"^  r-rdfj  ag^insi  nent  qu,WY\/yg  ortfer 

NEMAL  BLIiCTRONICS,  INC.  12240  NE  14th  Ave.  N.  Miami,  FL  33161 
(305)  893-3924  Telex  6975377  24hr  FAX  {305)«95-R178 


AUTHORIZED 

COMMODORE 

REPAIR  SINCE  1978 
C-64  REPAIR 


$54" 


Includes  AW 
Pans  &  Labor 
Plus  UPS 


COMMODORE  CHIPS 

At  Low  Prices 


6510 

.    9.95 

325572    , 

1095 

6526  , , , 

9.95 

325302 

12,95 

6567,.,. 

14.75 

8721 

,  12.50 

65B1 

1 2.85 

8520A 

.17,65 

PLA'atSiOO. 

.,1250 

901  ROMS 

,10.95 

AMIGA  CHIPS  AND  MANY  OTHERS 


^lAilBAHMi^*^ 


iz  Ask  for  QuanUtr  Prtcing  -A- 
Send  for  CaWog  of  Parts  A  Chfps 

N«w  Htaivy  Di^  (higih  «mpvaga  output}  C&^ 
Pemm  Si«if|r  departed  pspatiaiy  tdr  I^ACKET 
nACMOOS£  S3!7^{itoSaOOUPS. 


COyMOCX3fE  DlAGKOSTIDAM' 
wmf  10  Ax  i«gr  Qommodnv  64/p«npri .  etc  Ov«ff 
%,O00  nidi  Ai>  invaluatite  idof  tot  dva^nosing  tmi0f 
ch^  jum  Htnng  lob  oi  mcmef  on  ConwnodOf^ 


Pfltf^T  HEAOSi  ftW  Meads  ro^  1 54 1 .  801  02.03  afvd 
atft«r  very  ^^*^  to  obU\r\  items 


KASARA 

MICROSYSTEMS,  INC. 

33  Murray  Hill  Drive 
Spring  Valley,  NY  10977 

(914)  356-3131 

(800)  248-2983 

PRICES  SUBJECT  TO  CHANGE 


CIRCU  322  OH  SEADEfl  SERVICE  CAflO 


CB-TO-TEN 

73  Kds  led  the  WAY  otL  CB4O-I0  metmr  canvcraons.  Take 
ftchrantflge  of  (lur  offer  to  help  you  get  on  [0  meters  before  the 
jtimspcUs  pe^k  iogaln.  It'st^asy  rtiid  savifs  you  mflney! 


*   Title 


l«sue 


1  Sundplun  and  Crystal  rnfo  May  77 

2  Conversion  Dais  May  77 

3  RaJktShui!kTRC47  Jul  77 

4  E.F.  Johnstin  Messtngcf  123 A  Jul  77 

5  HyGiiin670B  Jul  77 

6  AJUtrniia  Suj^estions  Dec  77 

7  Radiu  Shack  Realistic  TRC-n  Dec  77 

8  Thel^ibtkoml  Feb  76 

9  l-Iow  ibou  t  SSB  Con ver:u<Mis?  Jul  78 

10  IUdioSJu4:kTRC-I1ai»lTRC'74  Aug  78 

11  lUitio  Stuck  ReaJtsfic  Mini  23  SepTS 

12  HytUngefiBtAHiy-Gaiiij  Sep  78 

13  Krdco  KCB-2110B  OctTS 

14  L^irette  Telsai  SSB-7S  NovTS 

15  itadicj  Shack  ReaiJ5tic  TRC-*SZ  Nqv  78 

16  CBWaJkiirTdUtieCofiveraioii  Nov  78 

17  Sluirp  Model  CB^SOOA  J^n  79 

18  SBE  S^drbandefr  £11  and  Pact  1 23 A  Jan  79 

I  $  Mid  \a  nd  1 3-8S2C  a  nd  Ot  h«  r  FLL  Riga  May  79 

2€  Lilay et  E  e  SS&-75  and  S3B  ■  1 00  Jtin  79 

21  Roy  c€  toss  Nov7§ 

22  Johnson  Viking  352  Nov  79 

23  CBlcilOFM-Pflrtl  JHiiao 

24  CBlu  tOFMPart  [C  Feb«D 

25  McjR-  Tsilk  Power  for  the  TRC- 1 1  M.ir  60 

26  Si?ar»RoadTulker40  Mar  BO 

27  Penney  A  S5B  Rig  AprgO 
2a  Thr  Pol  y  -Pak^  40-Chaiiiid  C&  BtiAtd  Jim  80 
2$  TheColiraL12  JuJflO 

30  l^ewUfirrorSSSCBRip  Jul  80 

3 1  Double  Yoiu'  CIijeiiiueIs  in  5SB  Conversions  jnl  80 

32  OfiToiFM  AugSO 

33  Pui  Thai  Hy^lainCB  Bond  lit  Ut«  SepiO 

34  FtiikingafidTw«ak|]|gHy -Gain  Boards  Mar  82 
33  CBloCW-(Hy<;aiol  Jul  82 
36  Maxireium  Mfldulartoti  for  CB  Conv^riiioiis  De€  S2 
3?  Bett  Up  Your  CB-ln-CW  C*>n version  Feb  83 

35  Add  a  Digi  taL  Re^icu  ( lo  YiHtr  CB  Coavctsan      Ft:b  S3 

Send  S3,00  tot  the  first  article  and  ft, SO  each  Iher^fter,  Jusi 
cbuojic  ihcnrlicte  numbers  and  cull  wilhaiTeditcard  number 
Of  send  a  ehtck  or  rnouey  order  to:  €B  fn  Ten,  73  Arrmteur 
Radm  Mitgu^me;  WGE  Center,  Fdri^rbctuugh  NH  03453  {603- 
52S-420t}, 


Nuinber  31  on  your  F&edliack  c^rd 


TH-DX 


Leon  Fletcher  N6HYK 

Amazing  Australia 

Many  nights,  there  are  so  many 
dear  signals  coming  in  from  VK- 
land  (Australia)  that  some  Califor- 
nia hams  would  say.  "VK  hardly 
counts  as  DX." 

Many  Easl  Coast  hams  also  find 
Australia  fairty  easy  lo  work.  Even 
hams  in  Europe,  who  are  located 
the  farthest  from  Australia  on  thfs 
pfanet,  do  not  include  VK  in  their 
list  of  "100  most  wanted  coun- 
trres." 

But  Australia,  the  world's 
largest  island,  is  certamly  one 
of  the  world's  most  fascinating 
countries.  For  starters,  it  ranks 
in  the  top  tan  nations  in  a  startiing 
51  features.  Some  Australians 
are  considered  to  live  with  the 
best  physical  quality  of  life  and 
have  the  most  graduates  and 
pupil-to-teacher  ratio.  Australia 
has  the  most  new  houses  built, 
passenger  cars,  radio  receivers^ 
hospital  beds,  and  airfields  per 
capita.  It  is  also  proud  of  the  cml 
avtation  flying  distances,  advertis* 
ing  expenditures,  registered  in- 
dustrial designs,  and  magazines. 
And  the  Australians  consume 
more  meat,  sugar  and  rubber  per 
capita  than  any  other  country, 

intriguing  Contrasts 

Within  these  rankings,  reported 
tnNew  Book  of  World  Rankings  by 
George  Kurian,  there  are  some  in- 
triguing contrasts.  For  example, 
Australia  has  the  world's  highest 
literacy  rate  for  both  males  and 
females,  yet  it  also  tops  the  world 
in  rates  of  rape  and  other  sex 
offenses.  Despite  Australia's  high 
rankmg  as  seventh  on  an  index 
called  "New  Social  Progress,"  ft 
ranks  second  in  the  world  for 
juvenile  crime. 

Even  though  Australia  is  con^ 
side  red  to  be  among  the  top  ten 
nations  of  the  world  in  having  the 
best  physical  quality  of  life^  many 
of  its  cifizens  apparently  feel  a 
nee<J  to  escape  from  that  desfr* 
able  existence  by  t>eing  one  of  the 
leading  countries  for  drug-related 
crimes. 

Population  Stats 

Many  Americans  know  Aus- 
tralia is  about  the  same  size  as  the 
continental  United  States.  But 
some  people  are  surprised  to 
learn  that  Australia's  population  is 


QTH  is  AUSTRALIA 

less  fhan  16  million,  nearly  a  mil- 
lion fewer  people  than  in  Texas! 

There  are  17,207  hams  in  Aus- 
tralia, smaller  than  the  ham  popu- 
lation of  Pennsylvania,  Australia 
has  one  ham  per  916  residents. 
compared  with  one  ham  for  every 
529  residents  Fn  the  tjnited 
States. 

Amazingly,  one  of  every  four 
residents  in  the  nation  live  m  Syd* 
ney.  Sydney  is  the  country's  most 
populated  city,  with  about  3.3  mil- 
lion people.  Australia's  capital, 
Canberra,  has  about  250,000  resi- 
dents, roughly  the  same  as 


Opera  House  show  the  tops 
of  its  curved  walls  flowing 
inward  to  become  roofs,  uninter- 
mpied  by  the  90-degree  angles. 
Those  walls  soar  up  to  230  feet 
high,  about  the  height  of  a  21- 
story  building.  The  structure  is 
covered  with  1,056,000  white 
tiles  made  in  Sweden.  To  some 
people,  the  building  looks  like 
billowing  sails  of  a  beautiful  ship, 
to  others  it  looks  like  a  pile  of 
broken  eggs. 

But  the  Opera  House  is  much 
more  than  its  name  suggests. 
indeed,  opera  is  not  even  its  major 
production.  The  structure  in- 
cludes five  main  performing  halls, 
with  the  Opera  Theater  being 
the  second  largest  in  the  build- 
ing. Even  though  the  Opera  The- 
ater seats  1,547  people  and  has 


Rochester,  New  York,  or  Fresno, 
California. 

The  unusual  facts  about  Aus- 
tralia, some  of  which  were  report- 
ed in  the  February  1988  edition 
National  Geographic,  seem  un- 
ending. It  is  the  only  nation  that  ts 
a  continent-  Its  largest  lake,  Eyre, 
is  3.600  square  miles,  about  1 ,5 
times  as  large  as  Delaware-^yet  it 
is  bone-dry  almost  all  of  the  time. 
Australia  has  tan  times  as  many 
sheep  as  people.  It  is  one  of  the 
least  densely  populated  countries 
in  the  world  with  only  an  average 
of  only  five  people  per  square 
mile.  Voting  is  compulsory.  Nearly 
all  of  the  world's  opals  come  from 
Australia.  And  its  per-capita  in- 
come is  one  of  the  highest  in  the 
world  at  $1 1 ,200  equivalent  in  US 
dollars. 

Man-made  and  Natural  Wonders 

Not  Statistics,  but  sights  are 
Australia's  major  attractions. 
They  range  from  impressive  man- 
made  drama  to  spectacular  won- 
ders of  nature. 

Pictures  of  Sydney's  unique 


a  curtain  longer  than  half  a  foot* 
ball  field,  the  larger  is  the  Concert 
HalL  The  Concert  Hall  seats  2,690 
people.  It  is  used  for  symphony 
performances,  chamber  music, 
jazz  and  pop  concerts,  conven- 
tions, and  such.  The  Australians 
claim  the  largest  mechanical  ac- 
tion organ  in  the  world  is  housed 
here-1 0,500  pipes,  built  at  a  cost 
of  $1.2  million. 

Also  located  in  the  Opera 
House  are  a  Drama  Theatre,  a 
Playhouse,  and  a  Recording  HalL 
Then  there  are  five  rehearsal 
studios,  an  exhibition  hall,  two 
restaurants,  six  bars,  and  a 
library;  a  total  of  900  rooms! 

The  natural  wonders  of  Aus^ 
traiia  are  indeed  diverse^  Wiidlife 
includes  about  400  native  ani- 
mals, plus  about  600  species  of 
birds  unique  to  the  country.  There 
are  more  than  170  marsupials- 
kangaroos,  koalas,  wombats  and 
such.  The  50  types  of  kangaroos 
range  from  just  a  few  inches  tail  to 
over  six  feet;  some  of  the  big 
"roos'*  jump  20  feet  and  race 
along  at  30  miles  an  hour. 


Another  impressive  wonder 
of  nature  In  Australia  is  the  world's 
biggest  collection  of  coral  in  the 
world,  the  Great  Barrier  Reef* 
It  extends  for  1,250  miles  along 
the  country's  northeast  coast, 
lies  about  six  to  62  miles  offshore 
and  ranges  from  10  to  150  miles 
wide. 

The  reef,  along  with  Australia's 
many  other  superior  beaches, 
draw  many  locals  to  become 
aJmosI  year-round  swimmers, 
beach  loafers,  snorkelers,  skin 
divers,  shell  hunters,  and  sun- 
worshipers  supreme.  But  such 
pleasures  give  Australians  the 
unenviable  record  of  suffering 
from  the  world's  highest  rate  of 
skin  cancer* 

Another  spectacular  wonder 
of  nature  is  Ayers  Rock,  the 
farges!  rock  in  the  world.  It  is  locat- 
ed in  the  middle  of  the  continent 
w»th  the  nearest  town  of  Alice 
Springs  only  230  miles  away. 
Ayers  Rock  is  1.143  feet  high, 
5.5  miles  around,  set  virtually 
alone  m  a  broad,  sandy  plain. 
The  rock  is  open  for  tounsts  to 
climb.  The  Aborigines  call  it  "Ulu- 
ru'*  and  consider  It  a  very  sacred 
site  since  many  of  their  legends 
center  on  \t 

Australian  Abongines  have 
wandered  the  continent  for  at 
least  40,000  years.  Anthropolo- 
gists estimate  that  about  the  time 
European  ships  reached  Aus- 
tralia, the  Aborigine  population 
was  more  than  300,000.  Today 
there  are  only  about  50,000,  plus 
150,000  part-Aborigines. 

Happy  BIfthflayf 

This  year.  Australia  is  celebrat- 
ing tt  20Qth  birthday.  On  January 

26,  1788.  after  an  eight-month 
passage  from  London,  a  fleet  of 
eleven  ships  arrived  in  what  is 
now  Sydney  Harbour.  The  vessels 
had  set  sail  from  London  with  776 
convicts.  Britain  had  decided  to 
reduce  crime  by  shipping  convicts 
to  Australia.  That  continued  for 
60  years  and  by  the  time  such 
banishment  was  outlawed, 
162,000  criminals  had  been  sent 
to  Australia. 

Many  outsiders  find  the 
strangest  feature  in  all  of  Australia 
is  the  language  they  speak.  It  is 
English  but  not  the  brand  known 
to  Americans.  It's  fairdinkum  (ab- 
solutely true)  that  if  you're  really 
up  a  gum  free(in  a  quandary)  for 
a  QSL  card  from  Australia,  gi^e 
it  a  burl  {try  it)  by  calling  ''CQ 
VK-land*'-chances  are  you'll 
^oon  be  hearing  a  copper  (friend) 
from  Down  Under  answering, 
*'Goo'dye  mite?" 
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QEP'a  NOT  TOO  LATE  SALE 

Your  not  too  late,  copper  prices 
WILL  drive  up  the  price  of  co&x 
even  more.  Better  buy  It  NOW* 


2^ 


*  BELDEN  9913  low-loss 

SOO  ft  RoU  S200-M  or  42(t/ft. 

•  BELDEN  8214  (foam) 

SOO  ft  RoU  $165.00  or  36e/ft. 

•  BELDEN  8267  RG-213 

500  ft  RoU  $200-00  or  42c/f t. 


AMPHENOL  SPECIALS 


PL -25 9 
UG-eiD 
UG-21D 
UG-23D 
UG-29A 
tJG'57B 
[;G-S8A 
UG-6aU 
UG-146 


liver  (talc 6  filled) 


N*  male  cab 

N*  (fitted 

N*  female  c 

N*  Barrel  ( 

N"  Barrel  ( 

K'  Chaaala 

N'  Plu^  to 

N'  Jack  to 


le  end 
for  9913) 
able  end 
Jack- Jack) 
plug-plu^ J 
receptacle 
UKF  Jack 
UHF  Plug 


$1.25 
2.75 
3.50 
3.95 
4.50 
5,20 
3.50 
8.00 
6.  95 


THB  AR-100  MAXI-PIIOBE" 

The  Worfd's  first  Pen  Style  DMM 

with  Built-in  lOMHz  Logic  Probe 


IflNOVATrON.  NOT  iMrTATtON 

Th«  Aft- 10O  Wail  Probi'    Unl>P4i(4  fitfcjlurr^  xndpcuioiiitancnmstip  mniill 
pjckjQ*  VDlt&  Onm«  Audibtr  cO'TitiFiijifir.  Data  Hoid  Tlwn  Mtd  ae iult 
tmnciKTfi.  T TLi' CMOS  logic  iPrDAwr   Sc*e*  on  afcdfvtory  luart  Chod^ 

fwt   TesI  Leads.  Afid  a  itorage  case 
..^^  HhuH:  AI  nm  iMfKlKiffi  you  need  to*  both  i^notog  and 

^^<^  dgg/ltM  telling  m  one  smalt  pachagr   al  one  to* 

lPk|fi|rf>iA 

So  wtvt  font  local  ARl  diftrrtE^ulm  9n($ 

take  hotd  o1  the  hiliire^  iDday   Th» 

An^mo     Mnx.  ^robp      Atl 

pariion 


I 


Copper-clad  14  ga«  (7x22) 
7f  a  foot  (any  length) 

Identical  to  Belden  BOOO 


VISA  &  MASTEJ?  CARD  ACCEPTED 
SHIPPING  IS  ADDITIONAL 
Call  TOLL  FREE 

1-800-USA-9913 

in   KJ    201-8S7-6424 

,_^ ^y 

110-4   Route    10 

East  Hanover 

M.J.  07936 

....    SAME  DAY   SHIPPING   ••■■ 
THZ   JI«  N2GICW   &   BILL    KA20EP 


QtttGlE  3Q  ON  ft£A|^€R  S£AVICE  CARD 


Measure 

•Volts  -Ohms  «OJodea 

-AudlbFe  ContinuJly 
And: 

TTL  S  CMOS  Logic  To  tOMH^* 

•Screw -On  Accessciry  Tips 
Data  Hold 


-&  nmERicftn  RELioncE  inc. 

W^   VALUE  BEYOND  MEASURE 


9241E,  VALLEV  SLVO    flOSEMEAO.  CA  3^770 
(a00}e54  983S 


AfV  manixfaiclufei  ■  compMe  flne  of  siecJconK  tesi  tquifKiKni   mcrtMjing  EPRON,  EEPROM,  indPLO  programmart, 
IC  testera^  Cable  le^rers,  DFMi.  OUMa,  ind  Logic  taaling  d«v!cei.  Call  qt  wme  today  for  your  tjii*  SrocfiMra^ 


CIRCLE  93  ON  R£AD£R  5CRVICE  CAR|> 


Feed B A ck 


in  our  continuing  effort  to  present  the  best  in 
amateur  radio  features  and  columns,  we've  decid- 
ed to  go  directly  to  the  source^you.  the  reader 
Articles  and  columns  are  assigned  feedback  num- 
bers, which  appear  on  each  afticle/colymn  and  are 
afso  listed  below.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly  rep- 
resents your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  Larry 
(our  editor  in  chief)  takes  a  good,  hard  look  at  what 
you  do  and  don't  like.  To  show  our  appreciation, 
we'll  draw  one  feedback  card  each  month  and 
award  the  lucky  winner  a  tree  one-year  subscription 
(or  extension)  to  73.  To  save  some  money  on 
stamps,  why  not  fill  out  the  the  Product  Report  card 
and  the  Feedback  card  and  put  them  in  an  envel- 
ope. Toss  in  a  damning  or  praising  letter  to  the 
editor  while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All  lor  the  tow, 
low  price  of  25  cents! 


Feedback^    Title 

1  Welcome,  Newcomers 

2  Never  Say  Die 

3  QRX 

4  Flip- Flop  Latch  Circuits 

5  New  York  City 

School  Program 

6  Review:  Ramsey  D-5100 

7  Digital  X-Y  Oscilloscope 

8  Care  And  Feeding  of  PBBS 

9  Review:  ICOMIC-375A 

10  UoSats 

1 1  Buyer  Beware 

12  Pulsed  Bi  Phase 

13  Drifting  Along  the 

Telegraph  Trail 

14  Briefly  Speaking:  RS-232C 

15  Mobile  R  and  D  Lab 

16  New  Products 

17  Ham  Help 

18  Digital  Voice 

Compression 


Feedback#    Title 

19  Voltage  Sampling  with  a 
Coinputer 

20  Packet  Talk 

21  RTTYLoop 

22  Above  and  Beyond 

23  QRP 

24  Weather  Sats 

25  Circuits 

26  Propagation 

27  Hamsats 

28  Tech  Tips 

29  Barter 'n' Buy 

30  DX 

31  QTHDX 

32  Ad  Index 

33  73  Iruernational 

34  Special  Events 

35  Letters 

36  Dealer  Directory 

37  Op  Ed 
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tfapibtf  33  on  your  F««db»cl(  f^rd 

INTERNATIONAL 


edited  by  Richard  Phenix 


Notes  From  FN42 

Not  B  week  passes  here  at 
Wayne  Green  Enterpri^s  without 
at  least  one  exoticaffy-stamped 

envelope  arriving,  bearing  within 
a  request  for  a  free  subscription  to 
73  Amateur  Radio.  Many  of  the 
requests  are  made  by  individuals 
who  have  thought  to  themselves, 
gosh,  they  print  fens  of  thousands 
and  probably  have  hundreds  left 
over,  ft  woufd  cost  thetn  only  the 
postage 

ft  doesn't  work  that  way.  of 
course.  Magazine  prices  are  set  to 
cover  ail  the  costs  of  production 
and  distribution  not  covered  by 
advertising  income.  One  item  of 
expense:  courtesy  subscriptions 
for  a  limited  number  of  individuals 
(or  organizations)  who  have 
earned  them  In  one  way  or  anoth- 
er or  whose  subscriptions  may 
iead  to  greater  circuiaiion.  The 
magazine  industry  is,  after  afL 
supposed  to  be  profit-making. 

tn  the  amateur  radio  field  (here 
is  a  nonprofit  element,  however,  it 
can  never  be  preached  too  often 
that  amateurs  have  public  service 
responsibilities,  and  are  licensed 
with  the  understanding  that  they 
will  meet  their  obligations.  73  Am- 
ateur Radio,  therefore,  does  give 
a  number  of  free  subscriptions  an 
behalf  of  those  obligations.  It  is 
our  hope  that  amateurs  and  ama- 
teur organizations,  particularly  in 
international  terms,  will  also  as- 
sist hams  wfio,  (or  instance,  live  in 
areas  or  under  circumstances 
wtmre  outside  help  clearly  could 
make  the  difference  between 
heafthy  and  growing  ham  activity 
and  perhaps  no  activity  at  alL 

Underwriting  the  cost  of  a  sub- 
scription to  the  amateur  radio 


magazine  of  your  choice  is  one 
example  of  assistance  that  can  be 
given,  and  from  time  to  time  you 
wilt  see  in  these  pages,  an  oppor- 
tunity to  do  this.  See  the  Nepal 
item  below.  In  the  case  of  Nepal, 
we  are  sending  9N1MC  a  one- 
year  subscription. 

Dates  to  remember  in  June:  1— 
Children's  Day,  China,  National 
Day  in  Tunisia;  2— Anniversary  ol 
the  Bepubtic,  Italy,  Coronation 
Day,  Great  Britain:  $-^LaborDay, 
Bahamas:  4— Queen's  Birthday, 
New  Zealand  (on  the  t  tth  for  Aus- 
tralia and  Great  Britain);  5— Liber- 
ation  Day,  Seycheltes  (which  cele- 
brates Independence  on  the 
29th);  6—hAemonal  Day,  South 
Korea,  Bank  Holiday,  Ireland,  Na- 
tional Holiday,  Sweden  (and  for 
Portugal  on  the  10th,  Luxem- 
bourg on  the  2$rd};  7-^lndepen- 
dence  Day,  Norway  (f2th  for  the 
Philippines.  26th  for  Madagascar 
and  Somalia):  14— Flag  Day,  USA 
(20th  in  Argentina);  17— Com- 
memoration  Day,  Germany,  Re- 
public Day,  Iceland;  IB—Bvacua- 
lion  Day,  Egypt;  19— Revolution 
Day.  Algeria,  Father's  Day,  USA; 
22--National  Sovereignty  Day, 
Haiti;  24 — Peasants  Day,  Peru, 
King's  Day,  Spain;  26--Mothers 
Day,  Central  African  Republic. 


Auatrafla.  LATE  WORD. 

EXP088  pians  (see  April  is- 
sue) drastically  changed^no 
ham  activity  at  the  site,  for  ex- 
ampte.  Double  check  all  infor- 
mation before  counting  on  it. 


Roundup 

Correotlon.  In  the  box  on  page 
94,  February  issue^  the  two  ad- 
dresses in  Portugal  should  be 
REP-Rede  dos  Emissores  Por- 


4^,  a,  ^imi^m^^mm 

$  if  a  iJj  s  sd 


tugueses,  Rua  D.Pedri  V,  4-4 
Usboa,  100€  Portugal  (and  the 
reciprocal  license  fee  is  around 
US$30);  and  Direccao  dos  Servi- 
ces Radloelectricos,  praca 
Francisco  Sa  Carnetro  13,  1, 
LEsboa,  1000  Portugal. 
China.  The  China  Radio  Sport  As- 
sociation (CRSA)  of  the  People's 
Republic  of  China  (Zhonghua 
Renmm  Gonghe  Guo)  set  up  sla* 
lions  BTOILS  and  BTOZML  \as\ 
March  for  SSB  and  CW  commyni- 
cations  for  a  very  special  March- 
to-May,  tri-nation  mountaineering 
party  (see  QSL  cards).  The  moun- 
tain: "the  highest  in  Ihe  world— 
Qomolangma/*  writes  Chang 
Han  Dong.  [Mt.  Everest— or  ML 
Zhumutangmafeng—Bd.\  Hatf 
the  mouritaineers  were  to  climb 
the  north  face,  half  the  south,  to 
meet  at  the  peak  and  keep  going, 
making  the  first-ever  dual,  over- 
the-peak  conquering  of  Everest's 
29.028  feet.  ZML  was  the  base 
camp  station,  LS  was  in  LaSha 
(Lhasa),  capital  of  Tibet.  May  5th 
was  to  be  the  meeting  day  at  the 
peak,  at  which  time  the  Japanese 
Broadcasting  Net  planned  a  tele- 
cast via  satellite  to  the  whole 
world.  The  frequencies  allocated 
for  the  occasion  were  14.180, 
1 4.330. 21 .330, 21 . 1  SO,  and  7.0S0 
MHz. 

Czechoslovakia.  Our  Czech  cor- 
respondent, Rudolf  Karaba 
0K3CMZ.  has  Indicated  that  no 
additional  infonnation  is  called  for 
by  his  country  beyond  that  re- 
quested in  our  draft  Universal  Per- 
mit Application  form  (for  operating 
permission)  as  published  on  p.  78 
of  our  January  issue.  He  proved  it 
by  filling  one  out  for  himself  and 
sendmg  rt  to  us,  with  the  attach- 
ments called  for.  (We  rK>w  know 
he  drives  a  Fiat  when  mobilrng^ 
has  grey  eyes,  and  his  call  suffix, 
phonetically,  is  Cyril,  Maria,  Zu- 
zana!)Thanksl 
Israel.  Want  to  leam  the  interna- 


tional (UN  approved)  language, 
Esperanto?  Reportedly  it  can  be 
learned  in  one-fifth  to  one-twenti- 
eth the  time  needed  for  a  typical 
national  language.  Or,  as  the  Es* 
parantists  say,  Inteligenta  per- 
sono  lernas  la  lingvon  Esperanto 
rapide  kaj  facite.  Tune  in  Naftali 
424RM's  weekly  magazine-on- 
the-air  linked  between  40  meters 
and  VHP  repeaters  in  the  north 
and  south  of  Israel,  where  Rami 
Shlain  4Z4LX  will  give  you  a  ten- 
minute  lesson.  {See  the  October 
1987  international  column  for  his 
picture,)  It  also  is  taught  at  the 
Tel-Aviv  Youth  Center,  ihe  home 
of  the  4X4HQ  radio  club.  There  is 
a  350-plus-member  International 
League  of  Amateur  Radio  Esper* 
antists  (ILERA)  which  puts  out  a 
quarterly  magazine,  each  issue 
edited  in  a  different  country,  and 
has  an  annual  international  con- 
test in  Esperanto  on  the  HF  bands 
on  the  third  weekend  in  Novem- 
ber. Last  year  162  stations  in  22 
countries  participated.  Rami  rep- 
resented Israel  at  lastyear*s  72rKl 
conference  of  the  Universala  Es- 
peranto Asocio  (UEA)  in  Poland 
where  80  countries  were  repre- 
sented, of  which  18  had  represen- 
tatives on  the  Esperanto  ham  or- 
ganization. 

Republic  of  Korea  (South  Ko- 
rea). Our  special  Olympic  corre- 
spondent. HL5AP  (see  the  Inter- 
national column  for  November. 
1007,  page  96).  wrote  a  few 
months  ago  that  he  was  QRL,  fol- 
lowing duty  with  some  30  others 
as  radio  men  for  the  Olympic 
Practice  Yacht  Regatta  in  the  Bay 
of  Suyong,  off  Pusan.  He  will  be 
providing  the  same  kind  of  vol ur>- 
teer  service  for  the  Seoul  Olympic 
Yacht  Regatta.  Frequencies  have 
been  allocated  for  the  Olympics 
(see  box),  and  we  hope  to  have 
more  details  from  Byong-joo  Cho 
soon.  If  you  plan  to  go  to  Seoul 
(the  Sports  Complex  and  Olympic 
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Photo  A.  Byong-joo  Cho  HL5AP, 


OLYMPICS  FREQUENCIES 

HF,  50  W.  CW,  SSB,  RTTY:  3500-3550,  3790-3800,  7000-7 1 00, 
14.000-14.350  kHz;  FM  ateo:  28,000-29,700  kHz. 

VHP,  25  W.  CW.  SSB.  RTTY,  FM:  50-54. 145-146  MHz;  same  for 
UHF,  435,075-440.000  MHz, 


Park  are  10  mrles  fram  the  city, 
iusl  over  the  Han  River)  you'd  bet- 
ter make  afrangements  yester- 
day. A  recent  report  said  that 
there  are  about  32,000  tourist 
rooms  in  Seoul  and  240,000  visi- 
tors are  expected. 
NepaL  Krishna  B.  Khatry  9N1MC, 
Chief  Engineer  for  the  Nepalese 
Ministry  of  Cornmunications, 
writes  that  he  is  "trying  [his]  best 
to  promote  arnateur  radio  in  this 
country.**  [To  hetp,  we  are  send* 
mg  him  a  courtesy  subscnpUon  of 
73,  The  Kingdom  of  Nepal  (Sri 
Nepala  Sarkar),  about  the  size  of 
North  CaroUna,  has  a  population 
of  about  17.5miiHon:  Kafhmandu, 
125,000,  is  the  capitaL  Vinuafty 
dosed  to  the  outside  world  for 
centuries,  it  now  is  linked  to  india 
and  Pakistan  by  road  and  air,  and 
to  Tibet  by  road. — Ed.]  He  wrote 
of  the  DXpedition  license  granted 
totheJapanUNICEFHamClubof 


Hokkaido  fora  len-day  period  last 
December,  as  part  of  the  celebra- 
tion of  the  43rd  birthday  of  His 
Majesty,  King  Birendra  Bir  Bikram 
Shah  Oev,  of  Nepal.  Station 
9f47YDY  was  operated  from  Kath- 
mandu.  Seven  operators  were 
authorized:  JA7  BOB  and  XBG, 
JAB  OW  and  RUZ,  JH1LKH. 
JH7WKU,andJN1XWO. 
Sweden.  The  proposed  Universal 
Permit  AppEication  looks  good  to 
Rune  Wande  SMdCOP  and  Erik 
SM0AGD.  and  Ihey  suggest  two 
additions:  a  place  on  the  form 
where  the  eppHcant  can  suggest 
the  oail  he  would  like  to  have  as- 
signed to  him.  This  can  be  helpful 
to  some  countries  where  uncer- 
tainty is  felt  atjout  the  caM  to  as- 
sign. '*We  have  experienced  very 
strange  calls  in  some  cases/' 
And: '  1f  there  is  a  host  or  a  contact 
person  in  the  country  one  wants  to 
work  ham  radio  from,  it  [could 


break]  red  tape  in  many  cases." 
[See  Zimbabwe,  below,  where 
8000  km  (5000  miles)  away,  give 
or  take  a  few  hundred,  the  same 
bright  idea  struck. . .  ] 
Zimbabwe.  Bernard  0.  Herring 
Z21EI  also  endorses  our  Univer- 
sal Permit  Application  as  pro* 
posed  He  makes  the  excellent 
suggestion  (and  see  Sweden, 
abovef]  that  m  some  countrtes  the 
whole  matter  could  be  smoother 
for  everybody  if  the  appficatiorv 
were  made  for  the  use  of  the  gear 
of  a  resident  amateur  and,  again 
in  some  countries,  for  that  use  to 
be  under  the  supervision  of  the 
local  ham.  This  could  be  made 
easier  yet  if  a  focal  amateur  radio 
organization  endorsed  the  idea 
and  became  the  contact  point  for 
the  prospective  visitor  looking  for 
a  local  sponsor.  [A  fist  of  such 
countries  can  be  added  to  the  Uni- 
versat  Permit  Application  kit  if 
enough  national  groups  agree  to 
sponsor  visitor  assistance  plans. 
Let  tjs  know!] 


Photo  B.  Nepal's  QNlf^Q  center,  with  (L  to  R)  Yasuo  Makiyama 
JA7B0&,  Tetsuya  Sakabe  JA7X&G,  Lloyd  Colvin  W6KG  (who  operated 
9N50L  with  W6QL  separately),  Masakazu  Sezaki  JN1XW0,  and 
Toshikazu  Kawantshi  JASRUZ^ 


CANADA 

Garo^  V.  Hammond  VE3XN 
5  Mci^ren  Avenue 
Listowei  Ontario 
Canada  N4W  3K1 

IVE3XN  is  National  Awards 
(Manager  for  the  Canadian  Radio 
Relay  League.  CARF.  and  the 
Maple  Leaf  Radio  Society.  He  has 
t}een  chasing  one  aspect  ofama- 
teuf  radio  after  another  for  30 
years,  starting  with  SWLing  and 
now  awards.  Over  the  years  he 
has  used  over  16  Canadian  prefix* 
es,  with  The  most  recent  being 
VX3SN  (in  conjunction  with  the 
Calgary  Winter  Olympics)  and 
VE8XN  for  use  at  the  base  camp 
of  the  Polar  Bridge  Ski  Expedition 
of  UA^VE  (see  January  issue,  p. 
72).  He  is  OSL  manager  for  him- 
self, HS1AMM,  VP2f^F,  and 
ZF1MA.  His  present  two-letter  call 
was  used  by  a  Canadian  pioneer 
operator,  Hobbs  Langford.  The 
XN-4  was  an  early  Canadian  radio 
receiver.  Nine  of  his  Canadian 
prefixes  were  with  XN.  He  put>* 
lishes  The  Amateur  Radio  Awards 
Directory  of  the  World,  (a  revised 
edition  each  year).  What  would 
you  t>et  that  the  kids  in  the  Listow- 
el  secondary  school  district  get 
especially  interesting  geography 
lessons?  Garry  has  headed  the 
Geography  Department  there 
since  1962.— Ed.] 


The  CRRL  1 988 
Polar  Bridge  Dtptoma 

In  honor  of  the  Transpolar  Ski 

Expedition,  Severnaya  Zemlya, 
USSR,  to  Ellesmere  Island.  NWT, 
Canada.  A  bilingual  certificate  for 
nine  QSOs  or  loggings  between 
February  1 5  and  June  1 5. 1 988: 

•  3  different  calls  from  North  West 
Territones— usually  VE8,  but  the 
CE6  prefix  is  optional  here 

•  3  different  calls  from  AsiafJC  RS* 
FSR  (Russian  Soviet  Federated 
Socialist  Republic)— usually  UA9 
or  UA0 

•  1  Base  Camp  Station  from  either 
Canada  or  the  USSR  (CISC  wilf  be 
heard  from  the  Resolute  Bay, 
NWT  Camp) 

•  1  station  from  national  capltat 
region  of  Ottawa 

•  1  station  from  national  capital 
region  of  Moscow 

Send  application,  certified  log 
data  (no  QSLs).  and  to  IPCs  or  $5 
to  me  at  the  above  address. 


FRANCE 

Claude  Guee  FD1DGY 
1 1  Rue  Bmile  Labiche 
28100  Dreux 
France 

{FD1GY  was  last  heard  from 
two  years  ago;  and  that  column 
came  two  years  after  the  one  be- 
fore ''due  to  a  car  crash  and  other 
ORM,  '*ashe  put  it,  Hope  all  QRM 
clears  up  and  it  won't  be  1990  be- 
fore we  hear  agmn^how  al>out 
more  information  about  the 
'^Gateway''  project,  and  is  there 
any  chance  that  France's  process 
for  granting  operating  licenses  to 
foreign  visitors  wilt  be  simpli- 
fied?—Ed.] 

Some  news  from  France 

•  The  first  "radio-amateur'*  asso- 
ciation in  France  now  has  for  the 
fjrsl  time  a  YL  at  its  head,  Therese 
Normand  FE6EPZ.  Let's  wish 
courage  and  good  luck  to  this 
valiant  YL  in  any  future  hard  strug- 
gles...a  new  difficulty  has  arisen 
which  may  slow  future  growth, 
and  already  France  probably  has 
a  smaller  rate  of  amateurs — the 
cost  of  a  license  has  gone  up,  and 
also  the  examination  charges 
(practically  double  from  last  year, 
for  a  beginner). 

•  50  MHz  could  be  allowed  in 
France,  but  with  strong  restric- 
tions in  area  and  power,  due  to  the 
use  of  TV. 
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•  Sancfrine  FAIMSG  Is  the 
youngest  radio  amateur  in  France 
(13  the  day  of  her  exam)!  Her  A 
Bcense  doesn't  aHow  many  inter- 
national QSOSp  but  this  is  only  a 
beginning! 

•  This  year,  our  national  license  Is 
extended  to  Austria,  Liechten- 
stein* Monaco.  Netherlands,  Nor- 
way, Switzerland,  and  West  Ger- 
many«  with  Belgium  possibly  next. 
(With  reciprocity,  of  course.)  This 
may  be  the  beginnmg  of  a  Europe- 
wide  license,  an  important  step, 
and  maybe  even  more,  why  not? 

•  Packet  radio  is  growing  rapidly 
here.  The  "hexagone'*  is  now 
covered  by  more  than  80  re- 
pealers (144.675)  Only  in  the 
west  (the  IN  square)  is  there  rela- 
tive inactivity.  There  are  now  over 
1 .000  packetteurs  and  more  than 
80  BBS's,  on  ttie  same  frequency, 
FSABJ's  Paris  BBS  is  also  on 
145,275  because  of  heavy  activi- 
ty. The  live-wire  group  ATEPRA 
(FE6WV.  F6ABJ.  etc)  has  been 
promoting  this  new  activity. 

During  the  fast  congress,  in 
ProvlnSp  the  following  standard- 
ization was  recommended  for  the 
SS  IDs: 

0— operator .. .  l— BBS,..  3— 
QRV  24/h/24  with  operator,  .  . 
4,5,6— repeater,  without  opera- 
tor. 7— portable.  ,  .  8 — 
portable  without  operator.  . .  9 — 
mobile,  portable...  10-13— 
reserve. . .  14— emergency ,  .  . 
15— reserve. 

''Gateway"  is  a  very  ambitious 
project  by  F6ABJ,  with  an  HF  sta- 
tion near  Paris  (7-element  beam, 
14  MHz,  30  meters  ASL)  connect- 
ed with  a  UHF  link  to  the  capital,  to 
make  easier  intercontinental 
packet  QSOs. 

•  Chuck  AB4y  has  left  France  af- 
ter a  too-short  stay  here.  He  was 
the  founder  of  PI  ABA,  the  interna- 
tional amateur  radio  club  in  Paris 
which  is  so  helpful  to  travelers  to 
Par  is  ^  Monthly  meetings  are  held 
in  the  famous  restaurani  Jenny. 
Many  thanks.  Chuck,  and  a  fres 
tmniQtl 


HONG  KONG 

fftf/  Wmver  VS6CT 
10A  Bonaventure  House 
91  Leighton  Road 
Hong  Kong 

[This  Is  Part  2  of  a  two-pan  re- 
port; Part  1  was  in  the  April  is- 
sue—Ed.] 

Our  Class  B  licenses  continue 


to  expand,  and  at  the  ernJ  of  1987 
we  had  373.  With  1 90  Class  A,  this 
meant  a  total  of  563,  and  expan- 
sion will  continue  as  exams  are 
now  going  to  be  given  in  Chinese. 
Until  now  they  have  been  the 
same  as  those  given  in  the  U  K,  by 
the  City  &  Guilds  of  London,  in 
English  only. 

As  10  meters  becomes  more 
active,  I  am  afraid  you  will  be  hear- 
ing a  lot  of  AM  interference  from 
illegal  stations  in  Asia,  Hong  Kong 
is  not  alone  in  having  this  prob- 
lem, where  the  taxi  drivers  have 
discovered  a  brand  new  world  of 
communications  amongst  them- 
selves to  the  detriment  of  other 
amateurs^  The  two  mam  frequen* 
cies  they  use  are  28,405  and 
28.515  kHz.  The  local  tefecommu- 
njcations  authorities  are  well 
aware  of  the  problem  and,  in 
conjunction  with  the  police^  catch 
the  occasional  transgressor,  but 
the  problem  is  endemic,  and  un- 
less we  can  get  complaints  from 
around  the  worid,  there  is  littfe 
more  that  will  b©  done*  The  prob- 
lem exists  in  Malaysia  and  In- 
donesia also,  and  when  the  band 
is  open  to  that  part  of  the  world, 
you  will  well  and  truly  know  about 
it! 

Because  of  my  new  job  [in 
charge  of  the  Port  of  Hong  Kong 
Communications  Center — see 
Part  1.~Ed.]  I  have  had  to  resign 
from  the  Committee  of  HARTS,  af- 
ter seven  years,  but  it  was  good  to 
leave  after  an  Annual  Dinner  with 
166  people  present  made  it  the 
best  ever;  and  there  were  over 
US$7,000  worth  of  door  prizes, 
thanks  to  local  Kenwood,  Way* 
sun^  Goodyear^  and  Pacifica 
Products  dealers! 

HARTS  had  five  transceivers 
stolen  from  one  of  its  Z-meter 
sites,  and  it  will  be  some  time  be- 
fore we  can  collect  the  money  to 
get  back  to  normal  activity.  Pri- 
vate repeaters  have  been  autho- 
rized recently,  and  three  licenses 
have  been  issued.  1  am  sponsor- 
ing one.  using  English,  which  will 
be  helpful  for  those  unable  to  un- 
derstand Cantonese. 

Last  August,  typhoon  Rima 
swept  through  the  Far  East,  leav- 
ing a  trail  of  smoked  radios,  toast- 
ed antennas,  fried  amplifiers,  and 
disillusioned  amateurs  in  Bang- 
kok, Macau,  and  the  Phrlippines. 
Luckily,  Hong  Kong  was  spared. 

Rnatly,  I  regret  to  announce 
that  our  Telecommunications  Au- 
thority friend.  Mr.  T.C.  Chan 
VS6DW,  MBE,  has  retired.  He  has 
done  so  much  for  amateur  radio, 
from  the  official  side,  that  his 
shoes  may  never  be  filled:  his  post 


will  not  be  filled  at  this  time  be- 
cause there  is  not)ody  knowledge- 
able enough.  There  will  be  two 
people  splitting  up  his  work  load. 
We  understand  he  fs  retiring  to 
Canada;  and  all  of  us  wish  him  a 
happy  retirement. 


SWEDEN 

Rune  Wande  SM&COP 
Frej^vagan  10 
S-155  00  Nykvam 

Common  License  Approved 

The  European  Common  Li- 
cense has  been  approved  in  Swe- 
den as  of  March  1— in  part.  It  is  in 
accordance  with  the  so-called 
CEPT  Recommendation  and  is 
valid  for  amateurs  from  those  oth- 
er countries  which  also  have  im- 
pfemented  this  kind  of  license,  tt 
means  that  amateurs  from  West 
Germany,  Norway.  Denmark,  The 
Netherlands,  Luxembourg,  BeJ- 
glum,  Austria^  Switzerland, 
France,  and  Monaco  do  not  need 
to  apply  for  a  visitor's  license 
when  in  Sweden — IF  they  are  sat- 
isfied working  only  VHP  according 
to  CEPT  Recommendation  Class 
2.  Unfortunately,  tfie  Swedish  au- 
thorities did  not  accept  the  full 
CEPT  plan.  The  Swedish  Tele- 
communication  Authority  did  ac* 
cept  the  full  plan,  but  was  over- 
ruted  by  some  other  government 
entity.  Let  us  hope  that  the  obsta- 
cles, whatever  they  were,  will  be 


cleared  away  in  the  near  future. 

Did  yo«  YtOfk  7SSAAA?  The 
Swedish  Antarctic  Research  Pro- 
gram (SWEDARP)  was  assigned 
the  call  7S8AAA,  and  eariy  this 
year  a  group  of  12  geology  re- 
searchers spent  a  few  months  in 
the  Antarctic,  Kent  SM7DSE.  a 
University  of  Lund  professor,  was 
the  one  who  made  amateur  radio 
a  part  of  the  expedition.  He 
planned  to  work  CW,  SSB.  RTTY, 
AMTOR,  and  HF  Packet.  They  al- 
so had  a  license  for  3Y  Bouvet. 
but  as  of  this  writing  It  is  uncertain 
whether  they'll  get  there  this  time. 

OSL  cards  can  be  sent  via  SKD 
MT,  Club  Taby  Sandaramatorer.  If 
you  didn't  work  7S8AAA  this  time, 
you  will  probat>ly  get  another  and 
bigger  chance  next  year,  I'll  keep 
you  posted. 

Market  Reef  SISMl! 

SK0MT  has  become  a  very  ac- 
tive club.  They  managed  to  get  a 
special  call  tor  the  Swedish  part  of 
the  Baltic  Sea  rock  known  to  DX- 
ers  as  Market  Reef  (prefix  OJ0). 
For  years  the  Finnish  lighthouse 
on  this  tiny  rock  was  on  the 
Swedish  side,  and  the  national 
border  was  drawn  through  the 
rock*  In  1985  the  border  was  re- 
drawn to  put  the  lighthouse  back 
in  Rnland  (see  map).  On  Sep- 
tember 26  of  that  year  SIBMt  went 
on  the  air  tor  the  first  lime,  but  for 
only  a  few  hours  because  of  bad 
weather,  and  there  are  no  shelters 
on  the  Swedish  side.  There  is  a 
good  possibility  that  the  call  will  be 
heard  again  this  summer,  howev- 
er. Although  it  does  not  have  DX- 
CO  status,  it  Is  a  rare  call!  QSL  via 
club  SKi. 


Figure  t.  The  oid  border  went  vefticaliy  through  the  middte  of  hAmket 
reef,  which  in  all  is  about  400  meters  in  length  and  averages  about  tSO 
meters  wide.  The  new  border  cuts  left  and  around  the  iighthouse,  and 
then  cuts  back  into  Finland  to  give  Sweden  an  area  of  rock  equat  to  the 
area  that  went  with  the  tighthouse^ 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versaiiliiy 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tunes,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency - 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers*  re- 
peaters; also,  as  a  piece  of  lest  equipment  to  modulate 
your  Service  Monitor  or  signal  generator  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty , 


All  tones  in  Group  A  and  Group  B  are  included. 

Output  level  flat  to  within  l.5db  over  entire  range  selected 

Separate  level  adjust  pots  and  output  connections  for  each 

t(me  Group. 

Immune  to  RF 

Powered  by  6-30vdc.  unregulated  at  8  ma. 

I.OW  impedance,  low  distortion,  adjustable  sinewave 

output,  5v  peak-to-peak 

Instant  start-up. 

Off  position  for  no  tone  ouipuL 

Reverse  ptilarity  protection  built-in. 


Graiip  A 


67.0  X2 

91.5  ZZ 

ns.8  2B 

156.7  5A 

7L9XA 

94.8  ZA 

12.1.0  3Z 

162.2  5B 

74.4  WA 

97  4ZB 

127.3  3 A 

167,9  62 

77.0  XB 

100.0  IZ 

01.S3B 

175  8  6A 

79,7  SP 

103.5  lA 

136  5  4Z 

I79.9  6B 

82  5y2 

!07  2  IB 

I4L34A 

186,2  72 

85.4  YA 

J 10  9  22 

146  2  4B 

192.8  7 A 

8«.5  YB 

I148  2A 

151.4  52 

201.5  Mi 

•  Frequency  accuracy,  ±  J  Hz  maximum  -  4tf C  to  +  SS'^C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  lone 

Group  B 


TEST-TONES: 

TOLfCH  TONES: 

BURST  TONES: 

600 

6*7     1209 

1600     tSSO     2150     2400 

1000 

770     1336 

1650     1900     2200    2450 

1500 

852     1477        1 

1700     1950     2250     2500 

2175 

941      1633 

1750     2000     2300     2550 

2805 

ISOO     2100     2350 

•  Frequency  accuracy.  ±  I  Hz  maximum  -  40X  to  +  85*C 

•  Tone  length  approximately  300  ins.  May  be  lengthened, 

shortened  or  eliminated  bv  chaneine  value  of  resistor 

-■  *-    *...■ 

Model  TE-64  S79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California;  (714)  998-3021 


CIRCLE  10  ON  READER  SERVICE  CARD 


TINY-2         PACKET  CONTROLLER 


$119.95 

READY  TO  USE  -  NOT  A  KIT 


* 


USES  TNC-2  EPROMS  tNCLUDING  NET/ROM.     FIRMWARE  VERSION  1J.5  PROVIDED 

32K  RAM  AND  32K  EPROM  STANDARD 

SUPPORTS  BOTH  RS-232  AND  TIL  COMPUTERS,  300-19.200  BAUDS 

EXTRUDED  ALUMINUM  CABINET  WITH  OVEN-BAKED  WRINKLE  RNISH,     ONLY  S"  X  T 

WATCHDOG  TIMER,  MODEM  DISCONNECT  HEADER,  t2V  DC  OPERATION, 


THE  BEST  VALUE  IN  A  VHF/HF  TNC 

PAC'COMM  TNC'220       $149.95 

WITH  TUNtNG  INDICATOR     $179.95 

NOW  WITH  32K  RAM  STANDARD,  FIRMWARE  VERSION  1.L5 

SELECT  EITHER  HF  OR  VHF  RADIOS  FROM  THE  KEYBOARD. 

SUPPORTS  RS-232  AND  TTL  COMPUTERS 

IN  KIT  FORM  --  $129.95 

INTERNAL  TUNING  INDICATOR  -  $44.95 


PACKET  TERMINAL  PROGRAMS 


DlQiPACK  II  (f^C)  „.,. ..„„„„.,.  S49.8® 

MACPACKET  (MAQ ,  $49  95 

MACKET  (MAC) ..,,$39,95 

COMMODORE  fi4   ,,... $19.95 

TNC-200.  TNC-220  VERSION  1.1.5  EPROMS 

$10.00 


ACCESSORIES: 

T2v  WALL  MOUNT  POWgR  SUPPLY  $995 
PS'232  CABLE  $9  95,  C-64  CABLE  $12  95 


WRITE  OR  CALL  FOR  OUR  NEW  CATALOG  OF  PACKET  EQUIPMENT,  SOFTWARE  AND  ACCESSORIES, 


TOLL  FREE 
(ORDERS  ONLY) 

800-223-351 1 

EXCEPT  FLORIDA 


Ckac#Hti 


(J^C'COMM^  36S2  West  Cypress  St.,  Tampa,  FL  3360?) 

FLORIDA  ADDRESSES  ADD  5%      $3.00  SHIPPING/HANDLING  PER  ORDER. 


TECHNICAL  INFORMATION 

730  AM  ■  II  nwi  E*ST€H« 
(813)  874*2t90 

TELEX:  650-268^15(26  MCI 
FAX;  (813)  872-8696 


CIRCLE  152  ON  READER  SERVICE  CARD 


ACCURACY 


PERFORMANCE 


f1«- 


»    innnnn 


Qgl. 


tOMHrOvenO 
10  Hz  to  L2  GHz  ^l  PPM  ACCUKACY 


i  ; 


AU  MODELS  HAVE  I  YEAR  WARIIANTY 
Optional  factory  lnstftH<Kl  rechargcabfe  battery  pack  avallabtc 


MSf** 


i-ar»    .f  J   ■->■,>   >,,.nij- 


VW 
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liOOEl 
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'  SB  *</ 25  sre " 

^^  AlKj-f^MKx 
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114$  t)5 
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[  PPM  1- 
TIME  BASE 

El 

15  10  SO  MV 

HJio  IQCIMV  In  1  GKj 
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MM|  t.^lGHi 
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REQ  FOR ' 
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S2&9»& 
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9 
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D^XO 

i?fl^96 
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nnO^JffnuWAt. 
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8'  15  VDC 
500  MA 

AC- 12  AC-ADAPTER  Sa95 


'ZOOeNC-aAS&^r  ANT  ^9S 


BAC12S34$S        a^ 


1     -s.  r 


fOn  DEALER  LOCATIONS 
OR  PHQHE  ORDERS 
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CIRCLE  342  ON  READER  SERVICE  CARD 
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Mumbef34  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Across  the  Country 


Special  Events  listings  will  be  provided  by  73 
magazine  free  of  charge  on  a  space-available  ba- 
sis. Announcements  must  be  received  by  the  first 
of  the  month,  two  months  prior  to  the  month  in 
which  the  event  takes  place  (by  April  1,  for  exam- 
ple, for  a  June  or  later  events  Please  mail  to  Edito- 
rial Offices,  73  Magazine,  WGE  Center,  Peterbor- 
ough NH  03458.  ATTN:  Special  Events 


LONG  BRANCH  N  J 

JUNE  1-5 

The  Second  Annual  Conven- 
tion of  Chaverim  IniernatlonaJ,  an 
association  of  Jewisli  Amateur 
Radio  operators,  will  be  heid  this 
year  at  the  Hartjor  (sland  Spa  at 
Long  Branch.  Cost  is  $286  per 
person  double  occupancy,  $436 
per  person  single  occupancy. 
Talk-in  on  1  June  147,05  Asbury 
Fmk  repeater.  Deposit  of  $25  re- 
quired. For  reservations  and  infor- 
malion,  contact  Foster  Kawaler 
NV2W,  4$  Megtlf  Circle,  Eaton^ 
town  N J  07724,  orBernie  Schreib- 
m&n,  362  Meadowbrook  Ave., 
Eatontown  NJ  07724, 

ST.  PAUL  MN 
JUNE  3-4 

The  North  Area  Repeater  Asso- 
ciation wiU  sponsor  a  swapfest 
and  exposition  al  the  state  fair- 
grounds in  Sl  Paul.  Exhibits,  fiea 
markei,  dealers,  prizes,  license 
exams.  $4  in  advance.  $5  at  doon 
Write  Amateur  Fair,  PO  Box  857, 
Hopkins  MN  55343,  or  call  B12- 
56&4a00. 

BROOKFtELD  IL 

JUNE  4 

The  Chicago  Suburban  Radio 
Association  will  operate  NSBAT 
from  the  Brookfield  Zoo  as  part  of 
the  West  Suburt>an  Council  Boy 
Scouts  of  America  Scoul-O-Ra* 
ma.  Operation  will  be  on  SSB  fre- 
quencies 7.240  MHz,  14.260 
MHz,  and  28,350  MHz.  and  2  me- 
ter FM  148.55  MHz.  For  full  color 
QSL  card,  send  your  QSL  card 
and  large  SASE  to  CSRA  N9BA  T, 
Speciai  Event,  PO  Box  88,  Lyons 
!L  60534. 

PITTSBURG  KS 
JUNE  4 

VEC  exams,  indoor  flea  market. 

tree  tables  and  parking,  hamfest 


at  Lincoln  Park  Pavflion  spon- 
sored by  the  Pittsburg  Repeater 
Organization.  Admission  $5  per 
aduU;  $1  per  additional  family 
member  over  fifteen.  Tafk-in  on 
146.34/.94  or  147 .84/.24,  Contact 
Ken  Johnston  KC0VZ,  PO  Box 
1303.  Pittsburg  KS  66762. 

KITCHENER,  ONTARIO 

JUNE  4 

The  14th  Annual  Central  Ontar- 
io Amateur  Radio  F learn arkeL 
sponsored  by  the  Gueiph  ARC 
and  the  Kitchener-Waterloo  ARC, 
will  be  held  at  Smgeman  Park.  Ad- 
mission $3,  tables  $5,  children  un- 
der twelve  free.  Talk-in  KSR 
146,37/,97.  ZMG  144.61-145,21, 
Simplex  52/52.  Contact  Ffeamar- 
ket  Co-Chairman,  Ray  Jenntngs 
VE3CZE,  61  Ottawa  Crescent, 
Gueiph,  Ontario  CANADA  N1E 
2AB,  519^822-6342. 

BANGOR  ME 
JUNE  4 

The  Pine  State  Amateur  Radio 
Club  is  sponsoring  their  2nd  annu- 
al outdoor  hamfesl  at  the  Ham- 
mond Street  Campground.  Ad- 
mission $2,  overnight  camping 
June  3-^5  avarlabfe.  PS  ARC  annu- 
al meeting,  election  of  officers, 
VEC  exams,  prizes,  free  swapfest 
space  and  more.  Talk-in  on 
146.34/.94.  Contact  Gerry  Bell 
N1D0X.  HFD  1  Box  1377,  Bangor 
ME0440h  207-942-3$54. 

MADfSON  OH 
JUNE  4-5 

The  Wireless  Institute  of  North- 
ern Ohio  {WING},  sponsored  by 
the  Lake  County  AR  Association, 
win  be  on  the  air  to  commemorate 
Ohio  Wine  Month.  On  June  4  from 
2300Z  to  03002,  W.I.N.O  wiN  be 
operating  from  a  local  winery  on 
3860 and  7235  kHz.  and  on  June  5 
from  1500Z  to  1900Z.  they  wHI  be 


on  7235  and  1 4235  kHz.  Cafl  is 
K080.  Legal-size  SASE  for  QSL 
certificate  from  KOdO  -  WtNO 
Weekend,  1041$  Briar  Hiii,  Kirt- 
land  OH  44094. 

MANASSAS  VA 
JUNES 

The  Ole  Virginia  Hams  will 
present  the  Annual  Manassas 
Hamfest  and  Computer  Show  at 
the  Prince  Wlltiam  County  Fair- 
grounds from  8  AM  to  4  PM.  Ad* 
mission  $5,  children  under  twelve 
free.  Tailgating  $5/space.  YL  Pro- 
gram, ARRL  booth,  CW  proficien- 
cy awards,  dealers,  indoor  space, 
Tafk-in  on  146.37/.97,  146.52. 
Contact  Joe  Schlatter  K4FPT, 
703-36&SS99  (evening)  or  Randy 
Moler  KA4UFF,  703-791-3061.  or 
write  Ole  Virginia  Hams  ARC,  PO 
Box  1255,  Manassas  VA  22110^ 
or  call  Jack  Gunsett  KI4VP,  703- 
361-5255, 

mmBOLOT  Tii 

JUNES 

The  Humboldt  ARC  will  sponsor 
Its  annual  hamfest  at  Baily  Park 
from  8  AM  to  4  PM.  Admission  $1 , 
refreshments,  flea  market,  and 
parking  for  RVs.  Talk-in  on  .37/ 
.97.  Contact  Ed  Holmes  W4IGW, 
501  N.  18th  Ave,  Humboldt  TN 

38343.  901-784-3490. 

CHELSEA  Ml 
JUNES 

The  11th  Annual  Chelsea  Swap 
'N  Shop,  sponsored  by  the  Chel- 
sea Communications  Club,  will  be 
held  at  the  Chelsea  Fair  Grounds. 
Donation  $2.50  in  advance,  $3  at 
door.  YLs,  XYLs,  kids  under 
twelve  free.  Table  space  $8,  trunk 
sale  space  $2.  Campgrounds  and 
parking.  Call  313-475-1795.  Rob- 
ert Schantz,  4 1 6  Wilkinson  Street, 
Chelsea  Ml  481 18. 

SORRENTO  LA 
JUNEe-12 

The  Ascension  ARC  will  hold  its 
Annual  Jambalaya  Festival  from 
1500Z  to  2359Z  daily  on  20-15 
and  10  meter  bands.  Special 
Event  package  contains  three 
Jambalaya  Recipes,  Certificate 
and  Club  Card  with  station,  state 
and  country  worked,  plus  Hon- 
orary Membership  Certificate  for 
three  or  more  stations  worked. 
Send  $1  postage  and  QSL  card 
with  calls  to  AA.RC,  PO  Box 
278,  Sorrento  LA  70778-0278. 

LOVELAND  CO 
JUNE  10-11 

The  Northern  Colorado  ARC  is 
sponsoring  the  Tenth  Annual  SU- 
PERFEST  at  the  Larimer  County 


Fairgrounds  in  the  McMillan 
Building.  Prizes,  dealers,  VEC 
examinations,  refreshments,  and 
a  flea  market.  Station  WflINK  will 
be  operating  on  HF  with  talk-in 
on  2  meter.  Contact  Bud  Hayes 
W0JFK  3109  N.  Douglas.  Love- 
land  CO  80537  3O$-063-31 19. 

MIDLAND  Ml 
JUNE  11 

The  Central  Michigan  Amateur 
Repeater  Association  (CMARA)  is 
sponsoring  its  Fourteenth  Annual 
Hamfest  at  the  Midland  Commu- 
nity Center.  Donation  $3  at  door, 
tables  $4  and  $8,  FCC  exams, 
new  and  used  equipment.  Con- 
tact David  C.  Burdeaux  WDSDlt, 
CMAHA  Vice-President,  OMAHA 
Hamfesl  PO  Box  67,  Midland  Ml 
48640. 

WINSTON-SALEM  NO 
JUNE  11 

The  Forsyth  Amateur  Radio 
Club  is  sponsoring  the  Winstort- 
Salem  Hamfest  &  Computer  Elec* 
Ironies  Fair  '88  at  the  Dixie  Clas- 
sic Fair  Grounds.  FCC  exams 
(pre registration  suggested),  in* 
door  dealer  space,  prizes,  and 
nea  market/tailgating  space.  Ad- 
mission $4  in  advance,  $5  at  door. 
Talk-in  on  146.04/.64.  For  prereg- 
istratton  (SASE)  contact  Dave 
Ward  KA1LV0,  5573  Vienna- 
Dozier  Rd..  Pfafftown  NC  27040. 
For  dealer  information,  contact 
Jim  Rodgers  NlDRh  Box  11234, 
Winston-Salem  NC  2711B.  919- 
760-2493^  For  exam  information, 
contact  Bob  Gates  KJ4iC,  Box  60, 
Cedar  Grove  Park.  Kernersvitle 

NC  27284. 

RtO  DE  JANEIRO  BRAZIL 
JUNE  11-12 

Hundreds  of  CW  operators 
in  South  America  will  be  on 
the  bands  this  weekend.  They 
welcome  other  hams  who  wish 
to  meet  them  for  the  World 
Wide  South  America  CW  Contest. 
WWSA  is  sponsored  by  Antenna- 
Eletronica  Popa/ar  with  the  coop- 
eration of  Pica-Pay  Carioca  and 
other  South  American  CW 
groups.  Antenna,  PO  Box  1131^ 
20001  Rio  de  Janeiro,  RJ, 
BRASfL 

GALESBURG  IL 
JUNE  11-12 

If  you  would  be  interested  in 
participating  in  an  International 
Telegraph  Speed  contest,  and 
want  more  details  on  awards,  con- 
tact Jim  Woods,  The  Blackhawk 
Chapter  of  the  Morse  Telgraph 
Club,  RR  M4  Box  22,  Galesburg  IL 
61401. 


I 
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QUEENS  NY 
JUME12 

The  Half  of  Science  ARC  Hanv 
fest  will  be  at  the  New  York  Hall 
o1  Science  parking  lot,  Flushing 
Meadow  Park,  47-01-111  Street 
in  Queens  from  9  AM  to  3  PM,  AR 
exhibit  station,  lune-up  clinic, 
films.  Donation  $3.  Sellers  S5/ 
space.  Talk-in  ort  144.300  simplex 
link  223.600  repeat  and  445,225 
repeat.  Contact  (evenings)  Steve 
Greenbaum  W82KDG,  718- 
S98-5599  or  Arnte  Schiffman 
WB2YXB.  71d'343'0t72, 

WINFIELD  PA 

JUNE  12 

The  Milton  ancf  Centra!  Susque- 
hanna ARCs  wiil  host  the  iSth 
Annual  Central  PA  Ham  and  Com- 
puter Fesl  at  the  Winfiefd  Fire- 
man's Fairgrounds  from  0800  to 
1700  EST.  VEC  testing  (advance 
registration),  good  food,  contests, 
Demo  BBS,  packet  radio,  and 
more.  Donations  $4,  YLs,  XYLs, 
and  children  are  free.  Tailgating 
6"  table  for  Si.  Talk-in  on  146,97, 
147.18,  and  146,52.  Call  or  write 
Jerry  wmamson  WA3SXQ,  10 
Old  Farm  Lane,  Milton  PA  17847, 
717-742-3027  or  Bob  Stahf 
KA3PYT,  452  Fourlh  St,  North- 
umberfBnd  PA  17857,  717-473- 

COVINGTON  KY 
JUNE  12 

The  Northern  Kentucky  ARC 
will  hold  its  HAMO-RAMA  88  at 
the  Eiianger  Kentucky  Lions  Park. 
Admission  $4  in  advance.  $5  at 
gate.  Children  under  fourteen 
free.  Prizes.  ARRL.  packet  and 
emergency  forums,  vendors,  and 
a  outside  flea  market  ($4^space. 
tables  not  provided.  Talk*in  on 
147.855/.255  and  147.975/.375. 
For  advance  registration  or  more 
information,  contact  WA4BRM. 
c/o  NKARC,  PO  Box  281,  Fi<h 
fence  KY  4 1042,  606-371 S54S. 

WILLOW  SPRINGS  IL 
JUNE  12 

The  Six  Meter  Club  of  Chicago 
is  sponsoring  The  Thirty-First  An* 
nual  Hamfest  at  Santa  Fb  Park. 
Admission  $3  in  advarice,  S4  at 
gate.  Prizes,  large  swapper's  row. 
picnic  grounds,  displays  in  pavil- 
ion, and  an  AFMARS  meeting. 
Talk-In  K90NA  on  146.S2  or 
K90NA/R  37-97,  Advance  tickets 
and  information  from  Mike  Cor- 
belt  K9ENZ,  60$  South  Fenton 
A\m.,  Romeoviiie  IL  60441, 


AKRON  OH 
JUNE  12 

The  21st  Annual  Goodyear 
Family  Hamfest  will  be  at  Wing- 
foot  Lake  Park  near  Akron.  Family 
admission  is  $4  in  advance^  $5  at 
gate.  Picnic  and  flea  market  ($3 
per  vehicle),  and  sheltered  indoor 
dealer  area  ($6  per  table,  advance 
reservatron  suggested).  Prizes  for 
the  O^,  XYL,  children,  and  Mo- 
bile Check4n.  Park  facilities  and 
concessions.  For  tickets  and  in- 
formation, contact  Don  W.  Rogers 
WA8SXJ,  161  Hawkins  Ave., 
Akron  OH  44313. 216-864-3665. 

SOIfTH  DARTMOUTH  MA 
JUNE  12 

The  Southeastern  Massachu- 
setts AR  Association  is  holding  its 
Semara  Hamfest  from  9  AM  to  5 
PM.  General  admission  is  free. 
Dealer  admission  is  $S  in  ad- 
vance, $10  at  door.  VEC  exams  by 
appointment,  Nepra  packet  work* 
shop*  working  HF  stations,  and 
Tail  Gate  Sale.  Hamfest  talk-in  on 
147.000/6  and  145,4900/.6  for 
backup.  Contact  (send  SASE, 
please)  Peter  M.  Kodis  N1EXA, 
FO  Box  91 87,  North  Dartmouth 
MA  02747.  617-993-182$. 

PHILADELPHIA  PA 
JUNE  15 

A  technical  session  featuring 
recent  developments  in  Amaleur 
Radio  wili  be  part  of  the  IEEE  In- 
ternational Conference  on  Com- 
munications '88  in  Philadelphia. 
Jim  Metzger  KA3HWD.  will  take 
visiting  Amateurs  on  a  tour  of  the 
club  station  where  they  may  use 
the  repeaters  (145.25  (KA3HWD/ 
R),  224,52  (K2PM/R).  and  443.10 
(K3QFP/R)  at  the  Liberty  Bell  site. 
For  information,  write  ICC  '38,  do 
ATT  Network  Systems,  1  $00  John 
F.  Kennedy  9tvd.,  Suite  1300, 
Phfiadelphia  PA  19103  or  calf  ^ 
800'tCC'63PH  or  215-972*1308 
(outside  the  USl  weekdays  8  AM 
to  4:30  PM  EST. 

NEW  YORK  NY 
JUNE  16 

The  IEEE  New  York  Section 
Broadcast  Technology  and  Vehic- 
ular Technology  Chapters  are 
sponsoring  "Professional  Certifi- 
cations Programs:  An  Overview." 
There  will  t>e  represenlatives  from 
the  SBE,  NABER,  NARTE,  and 
possibly  the  FCC,  Admission  is 
free.  Time:  6:30  PM  at  the  NYC 
Technical  College,  Klitgord  Audi- 
torium at  285  Jay  St.,  Brooklyn, 
For  more  information,  call  Mike 
Hayden  at  212-246-2350,  ext. 
278,  from  9-5  PM. 


HUGO  CO 
JUNE  17-19 

The  13th  annual  SMIRK  Party 
Contest  will  be  held  from  1900 
CDT  on  the  17th  to  1900  CDT  on 
the  19th.  Exchange  callstgn. 
SM!RK  #  and  Grid  Square.  Cross- 
band  contacts,  multi-operator  or 
partial  contacts  not  allowed.  For 
scoring,  rules,  and  information 
on  awards,  write  Lisa  Lowet! 
KA0NNO,  PO  Box  547,  Hugo  CO 
80821. 

CORTLAND  NY 
JUNE  18 

The  Coufiland  Hamfest,  spon- 
sored by  the  Skyline  ARC,  will 
have  indoor/outdoor  flea  markets, 
prices,  plenty  of  space  and  re- 
freshments. Talk-in  on  147.225 
(+600)  or  145.490  (-600).  For 
reservations,  contact  Skyline  Am- 
ateur Radio  Club,  PO  Box  5241, 
Cortland  NY  13045  or  call  Jerry 
Faiietta  KD2DR  607-844-9350, 
Biliy  Wmams  N2AGF  607-749- 
3766,  or  Bin  Ackroyd  WA2UFQ 
607-844-4315. 

DUNELLEN  NJ 
JUNE  10 

The  Raritan  Va!ley  Radio  Club 
will  hold  its  17th  annual  Hamfest 
at  Columbia  Park.  Donation  $4, 
chiklren  and  spouses  free.  Seller 
spots  are  SB/space  or  $12/mutti- 
ple  spaces.  Prizes  and  refresh- 
ments. Talk-in  on  club  repealer 
W2QW/R  146. 025/. 625  and 
146.52  simplex.  Advance  tickets 
from  club  members  or  call  Dave 
KA2TSM  at  201-763-4849,  or 
John  WA2C  at  201-968-5070. 

PARK  RIDGE  NJ 
JUNE  18 

The  3rd  annual  SWL  FEST  will 
be  at  Gilfer  Shortwave,  52  Park 
Ave.,  from  1 0  AM  to  3  PM.  Free 
admission,  $3  per  space  for  sell- 
ers (call  early  for  reservations). 
Contact  Paul Lannuter N2HIE.  PO 
Box  239,  Park  Ridge  NJ  07656. 
^1-39h7&d7. 

A. 

MtDDLETOWN  MD 
JUNE  18 

The  Frederick  ARC  will  hold  its 
1  lih  Annual  Hamfest  at  the  Fred- 
erick County  Fairgrounds  from  8 
AM  to  4  PM.  Admission  $3,  taii- 
gaters  $2  extra,  Rrst  table  $10/ea, 
extra  tables  $5/ea,  YLs  and  chil- 
dren free.  For  more  information, 
write  Dave  Durkovic  N3BKD, 
7128  Limestone  Lane,  Middle- 
town  MD  21769. 


MONROE  Ml 
JUNE  19 

The  1988  Monroe  County  Radio 
Communications  Associa- 
tion Hamfest  will  be  at  the 
Monroe  County  Fairgrounds. 
Tickets  are  $2  in  advance  or 
$3  at  gate.  Spouses,  children 
free.  Table  space  $6  and  trunk 
sales  $2  per  space.  Simplex 
lalk-in  on  146.52  MHz.  Local 
repeaters  are  W3SOG/R  on 
146.73  MHz  and  WA30HI/R  on 
147,06  MHz.  To  reserve  space 
or  order  tickets,  send  request 
with  SASE  to  Larry  Lindner 
KBBAtZ,  2001  Ida-Maybee  Rd.. 
Monroe  Ml  48161  or  call  Larry  at 
313-587-3663. 

ESCONDIDO  CA 
JUNE  19-25 

The  Escondido  Amateur  Radio 
Society  will  operate  N6WB  in  con- 
junction with  the  100th  anniver- 
sary of  the  City  of  Escondido.  For 
a  large  certificate,  send  OSL  and 
targe  SASE  to  Glenn  Bodeker 
N6WB,  127  Walnut  Hills  Dr.,  San 
Marcos  CA  92069. 

REDLANDS  CA 
JUNE  20^ULY  4 

KX6B  will  operate  mobile 

as  part  of  the  support  team  of 
Car  f?3  in  the  running  of  the  6th 
annual  Great  American  Race 
to  commemorate  the  &Oih  year 
since  the  original  New  York 
to  Paris  race.  Operations  wiil 
be  daily  1500  UTC  until  2300  UTC 
on  the  lower  25  kHz  of  the  40,  20, 
and  15  meter  general  phone 
band.  Some  evening  operation 
on  75  meter  phone  band.  Mobile 
Packet  on  145.01  and  2  meter  FM 
on  area  repeaters.  For  OSL  send 
SASE  to  Dick  Ratey  KX6B,  2610 
Camloop  Drive,  San  Jose  CA 
95130. 

KEtXEYS  ISLAND  OH 
JUNE  29 

Members  of  the  Ohio  Under- 
water Research  Association  wiil 
operate  N8HHG  from  1500Z  to 
0100Z  underwater  from  Lake  Erie 
aboard  a  shipwreck  and  other 
submerged  as  well  as  surface 
locations  within  the  Lake  Erie 
Islands  area.  Frequencies:  7,230, 
14,245,  aS.450,  and  146.475  MHz 
(all  ±  10  kHz)  For  photo  OSL 
card,  send  QSL  (SWL  letter  wel- 
come)  and  SASE  to  Paul 
Buescher  N8HHG,  1752  Stone 
Creek  Lane,  Twinsburg  OH 
44087. 
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UNCLE  WAYNrS 
CODE  TAPES 


We\e  had  so  many  phone  calls  from  people 
warning  our  fumoiis  73  code  capes  that  we've 
decided  to  bring  them  back  f  hn  V  ir  aboui  time 

y&u  dust  off  thut  keyer  and  sharpen  up  your 
code  ski  lis  ?  Order  now, . . 


ft 


Genesis" 


5  wpm-This  is  the  beginning  tape ,  taking  you 
through  the  26  Jetters,  10  num tiers  and  neccs- 
saiy  punctuation,  complete  with  practice  ev- 
ery step  of  the  way.  The  case  of  learning 
gives  confidence  even  !o  the  faim  of  bean. 


tt 


Tie  Sijckicr 


ft 


6+  wpm-This  Ls  the  practice  tape  for  ibofie 
who  survived  the  5  wpm  tape,  and  it's  also  ihe 
tape  for  the  Novice  and  Technician  license s. 
It  is  comprised  of  one  solid  hour  of  codc^  ^ 
Characters  are  sent  at  1 3  ^^-pm  and  spaced  at  5 
wpm.  Code  groups  are  entirely  random  char- 
acteni  sent  in  groups  of  five — defmitely  not 
memorkablef 


ff 


Back  Breaker 


tf 


13+  wptii-Code  groups  again,  at  a  brisk 
13+  wpm  so  you'll  be  really  at  ease  when 
viiu  sit  down  in  from  of  a  steely -eyed  volun- 
tt-er  examiner  who  starts  sending  you  plain 
language  at  only  13  per.  You'll  need  this 
extra  margin  to  overcome  the  sheer  panic 
universal  in  most  test  situations.  You've 
come  this  far,  so  don't  gel  code  shy  now! 


'Courageous' 


+  wprai-CongTBtalations!  Okay,  the  chal- 
lenge of  code  is  what's  gotten  you  this  far.  so 
don 't  quit  now.  Go  for  the  Extra  class  license . 
\^'c  ?>end  the  code  faster  thatt  20  per.  It's  like 
wearing  lead  weights  on  your  feet  when  you 
run;  you'll  wonder  why  the  examiner  is  send- 
ing so  slowly! 


Code  Tapes 

Genesis  $6.95  _  _ 

The  Stickler  S6.95 

Back  Breaker  S6.95  «  _ 

Courageous  S6.95  ^  _ 
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I  ^AE       DMC        DVrSA       DCh$ckft«> 


Postage  and  Handling   $1.00 


Nsmi 


Can 


Adffres- 


Ciiy 


Stale 


Zip 


t 
I 
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Card  I 


Exp.  Date. 


Mail  your  order  to  73 Magazine, 
WGE  Center,  Pelerborough  NH  03458 
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^^     V 


SpiAm. 


^  INTRODUCES  ^^ 

THE  0^^  'Ke^et 

OFFERING 

>   BUILT-IN  SPEAKER         ^   BATTERY  OPERATED 

*   OPTO  ISOLATED  OUTPUT  WITH  NO  MECHANICAL  T/R 

SWITCHING 

^   REVERSE  POLARITY  PROTECTION 
^   SELF  COMPLETING  DOTS  AND  DASHES 

^  POWER  LOGIC  PROTECTION  INDICATES  KEYING 

AND  BATTERY  STATUS 

OUR  WARRANTY  IS  THE  BEST  \H  THE  BUSINESS:  All  products  guaranteed  far  1  ytar  wUh  no 

charge  for  shipping  and  repairs  during  warranty 

/rce  S^4tetHjLr    4  18141   96  5-593  7  ALL  ORDERS 

RD1    BOX  83;  WILCOX, PA  15870 


$39. 


SPECIAL  q:  Q  Q  99 

INTRO:     ^O^.XX 

COD*S  ADDITIONAL $2  S4H 


SHIPPED 
IMMEDIATELY 


CJRCL£  335  ON  READER  SERVICE  CARD 


"Give  your  repeater  something 

to  celebrate!" 

The  ncrw  RC-96  controller  for  your  repiatier  will  make  Its  day*  And  yours. 

For  you,  remote  programming  will  let  you  easily  make  changes  to  your  rep^ter  from 
anywiiere  vvilhout  a  trifj  to  the  hiU.  Change  codes,  autodial  numbers.  ID  messages  and 
more*  with  reliable  storage  in  E^-^PROM  cicmory. 

Your  users  will  love  the  outstanding  patch  and  autodlaler,  with  room  for  200  phone 
numbers.  Tlic  talking  S- meter  wiU  let  them  check  their  signal  strength  into  the  repeater 
Plus  support  for  pocket  pagers,  linking  to  other  repeaters,  and  a  bulletin  board* 

Your  technical  cnew  wiU  appreciate  Ihe  built-in  keypad  and  indicators.  And  tlie  case  of 
hookup  throu^  shielded  DIN  cables.  With  pots  and  DIP  switches  easily  accessible  at  the 
rear  of  the  uniL  TheyTl  be  impressed  by  the  gas  discharge  tube  across  the  phone  line  and 
transient  suprcssors  on  each  I/O  signal  to  keep  lightning  from  taking  your  system 
down* 

And  most  important*  your  repeater  will  have  a  new  sense  of  pride  in  being  able  to  serve 
you  better.  You'll  even  hc^ar  it  in  its  volcel 

Something  for  everyone.  A  real  party  aiilinal! 


QCC 


advanced 
computer 
controls,  mo. 


The  RC-96  Repeater  Controller  - 

the  newest  choice  from  ACQ* 


2356  Walsh  Avenue,  Santa  Clara,  California  95051  (403)  727-3330 


CIRCLE  I  ON  REAPER  SERVICE  CARD 
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Letters 


Number  3S  on  your  Feedb^dt  curd 


Rare  Finds 

We,  the  radio  amateur,  are  our 
own  worsi  enemy.  Good  quality 
public  relations  that  ttie  public  can 
understand  is  rare.  This  is  oniy 
part  of  the  problem.  I  became  an 
amateur  in  t971  while  at  college. 
There  was  a  sense  of  discovery— 
an  atr  of  mysiicism,  of  bemg  able 
to  take  junk  parts  from  the  local 
radio/TV  shop  and  make  them  talk 
around  the  world.  There  was  a 
sense  of  comradeship,  of  adven- 
ture. Over  the  years  we  have  lost 
out:  We  have  become  appliance 
operators  lacking  the  ability  to 
build  even  the  simplest  equip- 
ment. Part  of  the  problem  comes 
from  ham  radio  magazines.  They 
seem  to  think  that  since  technolo- 
gy has  advanced,  so  have  the 
building  abilities  of  amateurs.  Sef* 
dom  do  I  find  simple,  goof-proof 
projects  using  'Radio  Shack' 
parts  that  are  worth  any  time  or 
effort  to  build.  If  73  magazine 
could,  in  addition  to  or  within  its 
currant  departments  include 
those  simple,  goof-proof  projects 
for  amateurs,  it  would  be  proved* 
ing  a  service  that  no  one  else  pro- 
vides, 

Larry  G.  Sloop  WB4UYY 
Millers  Creek  NC 

Many  of  our  readers  have  simtlar 
requests,  but  how  many  under- 
stand we  car}  only  pubitsh  what 
writers  send  to  us?  Quaiiiy 
projects  are  few  and  far  between 
in  every  US  etectromcs  magazine. 
Get  busy,  guysL  . .  de  NA5E 


Russian  Views 

When  1  decided  to  visit  the 
USSR,  I  started  to  learn  some 
rudiments  of  Russian,  No,  I  don't 
know  much,  but  a  minimum,  just 
to  ask  for  my  way,  for  prices,  com- 
men{  about  the  weather,  etc.  Our 
guide  did  not  care  atjoul  me  when 
he  saw  that  I  would  not  make  any 
trouble  for  him  and  that  I  would  not 
get  lost.  So,  when  I  wanted  to  find 
hams,  all  I  had  to  do  was  to  exam^ 
me  Ihe  antennas  on  the  roofs,  and 
ring  at  the  flats  where  the  coax 
ended-  The  Q-code  with  my  micro- 
knowledge  of  Russian  made  the 
rest.  I  found  lots  of  helpful  friends 
there.  Being  quite  Vodka-proof, 
our  friendship  became  even  more 
cordial  and  I  found  that  at  least  my 
friends  were  not  great  party  fans. 
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From  the  Ham  Sack 

They  admitted  that  being  a  party 
member  helps  a  lot  to  get  the 
private  ham  ticket.  They  also  ex- 
plained that  for  hamming  they 
would  do  even  more.  Mayt>e  Mr. 
Gorbatcheff  witi  change  the  need 
for  such  an  involvement. 

People  in  the  USSR  are  not 
easy  to  access.  Their  raw  behav- 
ior shows  timidness  to  strangers. 
But  once  the  tee  is  broken,  they 
are  friendly t  hearty,  and  hand- 
some. As  a  foreigner  it's  up  to  you 
to  show  your  Interest  and  good 
will.  Money  is  no  argument  for 
sympathy,  in  opposition  to  my  ex- 
periences in  the  US. 

By  the  way,  do  you  know  why 
the  typical  Russian  SSB  station 
has  its  characteristic  sheet -iron 
sound?  There  is  a  shortage  for  alt 
technical  components  on  the  pri- 
vat  el  y  accessable  market.  There 
are  no  stations  to  buy.  no  crystal 
filters,  and  no  high-tech  ICs.  So 
the  average  station  is  built  from 
scratch  with  the  available  TV  re- 
pair material,  often  bought  by 
friends  who  are  thousands  of 
miles  away.  Several  projects  have 
been  published  in  the  Badio 
magazine.  The  best  known  "19 
tube,  home  built  Iranscetver"  is  of 
course  always  the  same  model. 
SSB  is  made  with  a  balanced 
multiplier  in  the  100  kHz  region. 
LC  filtered,  then  mixed  up  twice. 
Output  power  is  about  200  watts, 
using  3  TV  line  amplifier  tubes. 
How  will  you  expect  such  a  tech- 
nology to  compare  to  our  factory 
built  high-lech  transceivers?  Bui 
at  least  they  build  their  own  sta- 
tions. 

Club  stations  usually  sound  bet- 
ter, as  they  get  obsolete  marine 
transceivers  which  are  often  older 
than  the  operator.  Do  you  really 
want  to  criticize  these  members  of 
the  international  ham  family,  just 
because  you  had  the  privilege  to 
be  t)Ofn  into  an  easier  wortd? 


Roger  A.U,  Jung  HB9BBR 

Switzerland 

Having  visited  120  countries  so 
far,  my  interest  isn  7  in  remaking 
them  tike  America  as  much  as 
seeing  them  and  understanding 
them,  t  reported  on  what  I  saw  and 
experienced. . .  Wayne 


Times  Have  Changed 

I  enpy  doing  a  variety  of  things 
within  the  amateur  arena.  Sure 


don*l  care  for  the  B.S.  that  clutters 
up  the  low  bands...  sure  enjoyed 
the  days  when  you  could  get  into  a 
good  technical  conversation  with 
another  amateur.  1  know  with  the 
high-tech  aspect  of  equipment 
these  days  it  requires  more  study 
and  time,  but  the  rewards  are 
worth  it.  Of  course,  the  experi- 
menters, innovators  and  real  gen- 
tlemen of  ham  radio  are  out  there, 
it's  just  more  difficult  to  find  them 
sometimes. 

Bill  Tipton  W4TAL/NNNeLLX 

Navy-Marine  Corps  MARS 

Jacksonville  AL 


70cm  Concern 

We  have  received  correspon- 
dence from  a  VE3CAB  SAAC 
News  Release  alerting  us  to  the 
fact  that  the  Canadian  DOC  in- 
tends to  re*classify  a  meteortogl- 
cal  Clear  Air  Doppler  Radar 
(CADR).  Its  present  operating 
area  is  404.37  MHz  and  H  will  be 
relocated  in  the  430-450  MHz 
70cm  amateur  radio  UHF  band. 
This  system,  we  understand 
transmits  high-power,  triple 
beam^  broadband  radar  pulses. 

We  are  very  concerned  about 
the  proposed  move  to  these  trans- 
mitting devices  on  our  northern 
boarders  as  it  wilt  almost  wipe 
out  and  QRM  the  entire  70cm 
UHF  amateur  band,  it  will  also 
disrupt  all  present  modes  of 
FM.  SSB.  ATV  OSCAR,  packet, 
and  EME  communicationsl  Like* 
wise,  if  this  system  is  allowed 
to  relocate  without  challenge, 
ft  is  just  a  matter  of  time  before 
the  US  will  be  pressured  to  en- 
dorse such  a  relocation  as  well. 
This  will  put  the  highly  used  70cm 
amateur  radio  band  into  serious 
jeopardy! 

What  is  the  reason  given  for  this 
Canadian  move?  We  feel  it  is  a 
longer  range  plot  to  overtake  the 
70cm  amateur  UHF  band.  We 
have  already  lost  a  vast  amount  of 
usable  frequency  spectrum  to  the 
UNE-A  restrictions  placed  upon 
us.  We  cannot  afford  to  lose  any 
morel 

Mike  Stone  WBQQCO 
USATVS 

Editor  SPEC-COiyi 


Who  Wants 
the  Hot  Potato? 

The  FCC  has  said  that  recog- 
nized coordinators  will  decide  the 
right  to  use  a  given  repeater  fre- 
quency. Great  in  theory,  but  who 


is  the  recognized  frequency  coor- 
dinator? 

Several  questions  come  to 
mind. 

1 .  Who  picks  the  coordinator? 

2.  Who  determines  who  is  a  coor- 

dinator? 

3.  What  are  the  qualifications  to 

t>e  a  coordinator? 

4.  What  other  factore  are  to  be 

considered  when  determining 
who  is  the  frequency  coordi- 
nator? 

Some  hams  have  suggested 
that  the  ARRL  act  as  the  coordina- 
tors" coordinator.  Their  answer: 
No  way.  Some  have  suggested 
the  FCC  should  take  a  more  active 
role.  Their  answer  No  personnel, 
no  money,  and  perhaps  no  care. 
Let*s  throw  the  names  in  a  hat  and 
have  a  lottery.  Why  have  rules, 
tests^  or  even  licenses?  If  nobody 
cares  let's  have  a  ball  and  we  will 
have  the  1 1  -meter  mess  again. 

I  don't  see  Commission  lawyers 
donating  any  time  to  the  problem. 
They  want  to  t>e  paid  for  iheir  time. 

Who  is  going  to  coordinate  the 
appointment  of  the  arbitrators? 
What  is  to  be  the  arbitrators'  quali> 
fications?  Will  the  arbitration  be 
binding?  Who  will  defend  the  arbi- 
trator if  he  gets  sued?  (California, 
wtth  an  arbitration  statute  gives 
them  immunity,  but  tell  that  to  a 
bull'headed  amateur,)  What 
about  any  financial  liability?  Who 
is  going  to  develop  the  forms, 
rules,  procedure,  and  handle  the 
paper  work? 

Nice  idea  but .  . .  I  guess  we 
might  do  it  the  Old  West  way:  He 
who  has  the  highest  mountain  and 
the  biggest  amplifier  gets  the  fre- 
quency or  maybe  we  will  go  back 
to  the  old  repeater  wars. 

Oh  well,  welcome  to  the  new 
Citizen's  Band  radio.  Uncle  Char- 
lie old  buddy,  you  really  have  a  hot 
potato,  with  lots  of  potential  law 
suits,  I  suggest  you  "Tell  it  to  the 
Judge."  when  you  are  sued,  to 
enforce  Part  97. 

Joseph  Merdler  N6AHU 

Atty  At  Law 

Los  Angeles  CA 


QRP  Confusion 

ARRL  recommends  7040  kHz 
for  "RTTY  DX'^  while  (Vtike  Bryce, 
representing  73,  calls  7040  kHz 
"the  QRP  calling  frequency...*' 
My  guess  is  that  this  co-use  of  the 
frequency  is  pretty  hard  on  the  lit- 
tle guys,  vtz.,  QRP'ers, 

Frank  R.  Prina  N2DLN 
Springvilfe  NY 


MuflJband  QRV  im-JfJ  Emergency  Pack 

Field  Da>  Winner^  Faftesl  AntemS^ 
The  Emergency  Pack  confains  |  in  the  West 

QRV  160-JO  AJI  Band  kinJc-prcxaf 
weaEher  sealed  ont&nna.  Quick  Launch 
kJE.  70"  RC-8x  Icedhne,  l&O  meter 
iidapter.  aJJ  b^d  counterpoise,  200' 
tol^rQOf  Hue,  Complete  and  QRV. 
Ok  pcnon  insialis  m  15  Eniaute^ 

WlN.OakI.jnel3O0E 
Ptovo,tTIH«H-2l58 


Vd' 


SLU-t 


Inia:  56ir 
iHitli    374-1084 


r 


CIRCLE  90  ON  READEf^  S€ftVlC£  CAFfO 

-  *  OMAR  ELECTRONICS  * 1 

FOR  ALL  YOUR  AMATEUR  NEEDS 

SPECIAL  PRICES  on  alt  ) 


I   IIFJ  PRODUCTS  #  A.R.R.L.  PUBLICATIONS    | 

and  other  Ham  Radio  equipment! 


t 


>fSA 


404^466-3241 


I 


OMAR  ELECTRONICS  •OmarPupoWAafOi^  I 

_RT£^HJGHWAY  ri^SO._M.OGANVILLE.  GA3Q249     J 


CIRCLE  293  ON  READER  SERVICE  CARD 


NO  TUNERS' 
NORADIALS! 

^^      *4       ^^  RESISTORS! 

^  iIa'^*^      no  COMPROMISE! 


^ 


THREE  EXCELLENT  REVIEWS  fOST 

DON'T  HAPPEN  BY  CHANCf. 
CALL  US  FOR  A  FREE  CATALOG 

BILAL  COMPANY 

I  37  M*nc  heifer  Dr. 


CIRCLE  42  Of^  H£AD£A  SERVICE  CARD 


^^^^^^^^^^^^^K 

HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 


$19|5 


00 


stripping  &  handling 

VISA/MasterCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 

radio,  Study  at  your  leisure.  No  technical 
background  required.  Entry  level  amateur 
radio  operators  can  now  talk  on  the  ten  meter 
band  and  FM  repeaters. .  .even  link  their  ham 
radio  stations  to  the  publ  ic  telephone  system 
and  personal  computers.  Privileges  never 
before  available  to  the  beginner!  Complete 
FCC  license  preparation  course  contains 
every'thing  you  need  to  know  to  pass  both  the 
written  and  Morse  code  examination  in  a  very 
short  time.  Written  in  easy-to-understand 
language.  Contains  fully  illustrated  lextbook, 
two  long-play  code  learning  cassettes^  all  302 
word -I  or- word  FCC  license  test  questions, 
answers.  .  .and  much  more!  You  can't  miss! 
iSpld  with  a  iO  day  money  back  guaranlee. 
''Phone  orders  accepted-  Dealer  and  classroom 
instructor  discounts  available. 

W5\7-VEC        R  O.  BOX  #1 0 101 
Dallas,  Texas  75207  -  Tel:  817-461  6443 


ASSOCIATED  RADIO 

8012  CONSER     BOX  4327 
OVERLAND  PARK,  KANSAS  66204 

(EVERY  DAY  A  HAMFEST) 

BUY — SELL — TRADE 


VISA- 
AM  EX— DISC 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS— ESTATES  ETC. 
Oaii    913/381-5900 

FAX  913/648-3020 

SEND  S2  FOR  CATALOG  AND  WHOLESALE  LIST 


^ 


HI 


BENEFITS  FOR  YOU 

OST.  QSL  Bureau.  Awards.  Low  Cost  Insurance.  Operating  Aids, 
Government  Liaison  and  More— Much  More! 


fl 


MEMBERSHIP  APPLICATION 

Name  


Call 


Prov7State 


PC/Zip 


S25  in  U.S  S33  elsewhere  (US  funds)  Licensed  amateurs,  or  age  65  or  over,  upon  submftting 
pfoof  of  age,  may  request  I  he  special  dues  rate  of  $20  in  the  U.S,  $28  elsewhere,  m  U.S.  funds) 
Pei^ons  age  17  and  younger  may  qualify  lor  speaal  rales,  wiile  for  application. 

For  postal  purposes,  fifty  percent  of  du^  is  allocated  to  QST.  the  balance  lor  fTfembership. 


14M 


Bank,  No, 


The  American  Radio  Relay  League 
225  Main  SL        Newington,  CT.  06111 


Expires 
Expires 

USA 
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Tone  Decoder  Notes 

Vd  like  to  make  the  following 
clafifications  regarding  my  4  +  1 
DTMF  decoder  (April  issue). 

The  present  circuil  may  not 
decode  tones  if  the  receiver's 
votume  control  is  set  too  high. 
This  problem  can  be  reduced 
by  replacing  CI  (O.OIiif)  with  a 
tkO  resistor  In  series  wtth  a 
0.01  pf  capacitor.  Also,  the  bright- 
ness of  LED  can  be  Increased 
by  reducing  R1 .  Ri  can  be  as  Jow 
as  100Q,  depending  upon  the 
LED. 


Tf  thd  Midland  Technologies 
PC  board  is  used,  note  that  R9  is 
wired  clockwise  to  decrease  the 
speaker  on  time. 

Finally,  many  people  spend 
100  much  for  lone  decoder  chips. 
The  SSi>202  sometimes  sells 
for  $15  or  more.  The  equivatent 
chip,  the  RCA  CD22204.  is  sold 
by  RCA  distributers  in  single  lots 
for  $4.50.  ff  local  distributors 
do  not  stock  the  CD22204,  and 
the  builder  does  not  want  to 
wait  12  weeks  for  delivery, 
the  chip  is  avaiiable  through 
Circuit  Specialists  (P.O.  Box 


3047,  Scottsdale.  AZ  85257)  for 
about  $6. 

Andrew  MiUWA3LT J 
Kensington^  MD 


Down  Under  No-Code 

\  would  like  to  point  out  an  error 
in  the  QRXpage  in  the  December 
1987  issue  (only  recently  re- 
ceivedf).  Under  the  heading  of 
"Aussie  Novice  2m  Phone?'",  you 
incorreclly  state  that  *  Australia 
still  has  no-code  license  class." 
Permit  me  to  point  out  that  Aus- 


Now  that 

you  can  speak, 
talktoLarsen. 

Novice  Enhancement  opens  up  a 
whole  new  way  for  novices  to  com- 
municate. To  make  the  most  of  it,  talk 
to  Larsen  Electronics. 

We'll  tell  you  how  Larsen  antennas 
can  greatly  improve  your  powers  of 
communication.  We'll  also  explain 
how  Larsen  220  and  1296  MHz 
antennas  are  designed  to  give  you 
the  best  performance. 

Talk  to  your  Larsen  amateur  dealer 
today,  and  see  if  Larsen  performance 
doesn't  speak  for  itself 


Uirsen  AntennQs 

The  Amateur's  Profession^™ 

See  your  lavonte  amateur  dealer  or  write  for  a  free  amateur  catalog. 

IN  USA,  Lareen  Electronics.  Inc..  116T1  HI.  SOth  Awe.,  RO  Box  1799,  Vancouver.  WA 98668  206-573-2723, 
IN  CAMADA:  Canadian  Larsen  Electranics,  Ltd,,  149  West  eth  Avenue.  Vancouvar,  B.C.  VSY 1K3,  604-a72-a517. 
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trails  has  had  a  no-code  license 
class  $ir)ce  about  1959,  when  the 
'^Limited"  class  license  was  intro- 
duced, tt  can  therefore  be  seen 
Ihat  Australia  fias  had  a  no-code 
licence  for  something  like  30 
years,  atong  with  many  other 
countries! 

Basicatly,  the  '^Limited'*  call 
allows  full  power  and  modes  on 
all  bands  above  30  MHi.  and 
indeed^  much  of  the  pioneering 
work  on  these  bands  was  per- 
formed by  these  ''Z"  calls. 
Why  are  they  called  "2"  calls? 
Under  the  Australian  licensing 
scheme,  "Limited"  calls  were 
issued  with  the  series  ''VKnZAA" 
lo  *  VKnZZZ"\  subsequently 
extended  to  *"Y"  suffixes,  then 
"X"  sutfi?«es.  and  now  *T"  syf* 
fixes. 

David  [•  Horsf all  VK2KFU 

Australia 


Computerized  CW 

I  have  noticed  that  CW  is  not 
one  of  Wayne's  favonte  operating 
modes.  (In  fact,  it  probably  does 
not  have  a  spot  on  a  lot  of  people's 
lists  of  operations.)  However. 
I  recently  discovered  the  plea- 
sures of  CW  via  my  computer,  ft 
is  a  very  interesting  way  lo  get  on 
the  air. 

My  XYL  gave  me  an  AEA 
PK-232  tor  Christmas,  and  1  have 
had  a  great  time  with  packet, 
RTTY,  and  CW.  This  morning 
I  had  a  45-minute  QSO  with  a 
local  ham  on  40m  CW.  We  oper- 
ated at  30  wpm  and  discussed 
antennas,  the  local  ham  politics, 
antenna  projects,  power  sup- 
plies, etc. 

Dust  off  your  computer  and 
try  some  computerized  CW, 
I'll  bet  you  enjoy  it  (despite  your- 

Tom  Hart  ADIB 
Dedhatn,  MA 


Circuit  Correction 

I  started  building  your  circuit 
'*Beacon  Transmitter"  in  the  April 
19^  issue  and  found  that  there 
fs  a  slight  problem.  In  order  to 
get  the  circuil  to  oscillate,  you 
need  to  connect  pin  #6  to  pin 
#2  on  both  IC-1  and  IC-2.  The 
way  it  is  set  up  now,  the  circuit 
is  in  the  monostable  mode  and 
needs  a  trigger  to  Keep  it  going. 
With  pin  ffB  and  pin  #2 connected, 
the  circuit  is  in  the  astable 
mode  and  the  oscillator  will  be 
free  running. 

Duane  Tyma  KA9UMM 
Carpentersville,  IL 
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NEW  TM-721A 

2m/440  MHz  dual-band  mobile 
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Mroducing  the  only  mobfles  that 
double  as  answering  machines. 


Now  you  can  stay  in  touch -even 
when  vou're  away  fnun  vout'  radio. 

With  Yaesu's  2-meter  FT-212RH 
and  70-cm  FT712RH,  an  optional, 
internal  digital  voice  nBcorder 
serves  as  a  comefiicnt  answering 
machine  for  vou  and  vour  friends. 
And  that's  just  llir  tieginning! 

High  performance  mobiles. 
The  FT212RH  features  wideliand 
receive  coverage  of  14(M74  MHz 
(144448  MHz  Dc),  while  the 
FT-712RH  covers  430-450  iMHz. 
An  ovei^sizt^  aml)er  display  includes 
an  innovative  photo-sensor  which 
incR^ases  the  display  briglitness 
during  the  day  The  fiinction  buttons 
are  arranged  in  a  chromatic  musi- 
cal scale— ideal  for  visually-impared 
operators.  \bu  get  45  watts  output 
on  2  meters,  35  watts  on  70  cm. 


An  autDdialer  DTMF  microphone 
with  10  memories,  each  ready  to 
store  telephone  numbers  up  to  22 
digits  long. 

And  Jike  our  Fr2nRH  Series 
mobiles,  you  11  enjoy  sur[>risingly 
simple  controls,  yet  highly  sophisti- 
cated microprocessor-based  flex- 
ibility Including  IS  memories  that 
store  frequency  offset,  PL  tone, 
and  PL  mode  (CTCSS  unit  optional). 
Band  or  memcuy  scanning.  Offset 
tuning  from  any  memor>^  channeL 
Memory  channt^I  lockout  for  scan- 
ning. High -low  power  switoh. 

All  in  an  amazingly  small 
package,  show^n  actual  size  below 

Distal  voice  recorder  option- 
Only  Yaesu  brings  you  the  advanced 
technologj-  found  in  our  digital 
voice  reconjer  option. 


You  can  store  messages  or  your 
call  sign— ifi  your  own  voice,  not 
a  synthesized  replica -or  give  your 
friends  a  private  c(Kb  fi  ^r  leaving 
messages  on  your  radio.  All  they 
need  is  a  DTMF  miettjphonelThen 
you  can  pla^^"  back  your  messaj^s 
either  in-person,  or  remotely  by 
using  another  radio  with  a  DTMF 
microplione.  And  youVe  alw<i\3 
got  security  because  you  can  com- 
mand your  radio  to  respond  only 
to  in-person  playback  requests. 

\lsit  yoor  taesu  dealer  today. 
And  test  drive  Yaesu's  FT^212RH 
and  FT712RH  mobiles/The  only 
radios  with  the  power  to  keep  you 
in  touch.  -\lu  ays. 
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It's  a  lesson  you  learn  very  early  in  life.  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best.  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


1  Versatility 


The  PK-232  should  be  listed  in  the 
amateur  radio  diclionary  under  the 
word  Versatile.  One  data  controller 
that  can  transmit  and  receive  in  six 
digital  modes,  and  can  be  used  with 
almost  every  computer  or  data  ter- 
tninai.  You  can  even  monitor  Navtex, 
the  nev^  marine  wreather  and  naviga- 
tional system.  Don't  forget  two  radio 
ports  for  both  VHF  and  HF,  and  a  no 
compromise  VHF/HF/CW  internal 
modem  with  an  eight  pole  bandpass 
filter  followed  by  a  timiter  dis- 
criminator With  auiomatic  threshold 
controL 

The  internal  decoding  program 
(SIAM  feature  can  even  identify 
different  types  of  signals  for  you,  in- 
cluding some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  temiinal  program. 


PC  Pakrau  Packet  TX/RX  Display 


Facsimile  Screen  Display 

2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK  232....PC  Pakrait  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  1 28. 

Each  package  includes  a  terminal 
program  with  split  screen  display, 
QSO  buffer,  disk  storage  of  received 
data,  and  printer  operation,  and  a 
second  piDgram  for  tiansmis- 
sion/reception  and  screen  display  of 
facsimile  signals.  The  IBM  programs 
ane  on  5-1/4"  disk  and  the  Com- 
modore programs  are  plug-in  ROM 
cartridges. 


3  Proven  Winner 

No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
control  ten  Over  20,000  amateurs 
around  the  world  have  on-air  tested 
the  PK-232  for  you.  They,  along  with 
most  major  U.S.  amateur  magazines, 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  mutti-mode  controller  of- 
fers the  feiiturcs  and  performance  of 
the  PK-232,  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store.  We're  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  time  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today.  You  deserve  the  best  you  can 

buy,  you  deserve  the  PK-  232. 

Advanced  Electronic 
Applications,  Inc. 

RO,BoxC-2160 
Lynn  wood,  WA  98036 

206-775-7373 
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Number  37  on  your  Fe«db9Cl[  cafd 


by  Larry  Ledlow,  Jr.  NA5E 


Promottng  the  Higher  Bands 

Apparently,  most  hams'  ideas 
of  DX  invotve  the  HF  bands.  Ask  a 
ham  to  describe  what  it's  tike  to 
operate  above  30  MHz,  and  more 
often  than  not  you'll  hear  temns 
like  "two  metera/'  ^'FM"  and  ^'re- 
peaters."  We  have  ourselves  to 
blame  for  perpetuating  such  nar- 
row views  of  hamming.  We  hu* 
mans  sure  are  creatures  of  habit. 
Welt,  when  the  language  gets  loo 
bad  on  the  toca!  two  meter  ma- 
chine,  or  when  you  get  hoarse 
from  yelling  into  a  pileup  on  20 
meters,  think  long  and  hard  about 
exploring  some  of  the  many  (albeit 


ty.  Bart  Jahnke  KB9MM  will  acti- 
vate 4U1UN  on  50  through  2304 
MHz  (f)  for  the  contest,  loo.  (Don't 
forgei  that  4U1  UN  counts  for  DX- 
DA  and  OXCC  country  credit.  It  is 
also  in  grid  square  FN30).  July  7- 
14  will  also  see  some  HF  and  six 
meter  activity  from  PJ0M,  cour* 
tesy  of  the  Six  Meter  DX  Society 
Two  and  1 .25  meters  a.nd  70cm 
usually  come  alive  with  DX  activity 
during  the  sommer,  too.  Most  DX 
action  here  is  due  to  troposphenc 
ducting,  which  aciually  occurs 
with  great  regufarity  during  (he 
warmest  months.  Contacts  over 
seveml  hundred  miles  are  very 


''Do  you  think  any 

of  these  guys  would  work 

so  hard  to  turn  on  these  bands 

if  there  wasn  't  any  DX  action  and 

excitement  on  VHFand  UHF?'' 


poorly  publicized)  posstbilitres  on 
the  VHF  and  UHF  bands. 

DX  and  Contests 

Beauty,  of  course,  is  in  the  eye 
of  the  beholder,  and  so  is  DX. 
Those  two  letters,  which  make  up 
the  most  popular  term  in  the  ham 
radio  lexicon,  definitely  take  on 
new  meaning  and  present  fantas- 
tically fun  chaltenges  above  30 
MHz.  Whether  chasing  countries, 
zones,  states,  or  grid  squares,  the 
DXer  gets  a  kick  from  working  a 
new  one.  The  tally  is  a  testimony 
to  his  Of  her  tenacity  and  skill. 
VHFDX  is  no  different. 

Six  meters  usuaHy  receives  a  lot 
of  attention  dunng  a  few  years  of 
every  solar  cycle.  Sporadic  E 
propagation  occurs  each  year,  but 
when  the  solar  index  begins  to 
peak,  SIX  meters  can  support 
worldwide  contacts,  DXCC  and 
73's  DX  Dynasty  Award  on  six  are 
becoming  relatively  easy  to  ob- 
tain, too,  since  more  countries  are 
adopting  amateur  radio  alloca* 
lions  on  this  band- 
More  and  more  DXpeditions 
these  days  take  along  gear  for  six 
meters.  For  example,  both  Jim 
Treybig  W6JKV  on  Aruba  and 
Harry  Schools  KA3B  on  St.  Pierre 
will  have  six  meter  gear  turned  on 
for  the  June  11-12  VHP  QSO  Par- 
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common,  even  on  a  bad  day. 
When  I  lived  in  the  UK.  I  regulady 
worked  two  meters  into  Franca, 
Germany,  Switzerland,  Scanda- 
navia,  and  even  Eastern  Europe 
using  25  watts  from  my  IC-290H 
and  a  single  KLM-13LBA  anten- 
na^  (Get  Wayne  to  tell  you  about 
his  two  meter  exploits  40  years 
ago.  Now  that'sDK)  Although  the 
majority  of  DX  contacts  involve 
SSB  and  CW,  try  giving  a  shout  on 
145.52  FM  simplex  once  in  a 
whiie. 

Our  own  Pete  Putman  KT2B 
and  company  will  take  advantage 
of  the  generally  good  VHF  and 
UHF  summer  conditions  along  the 
East  Coast  to  operate  in  the  June 
OSO  Party  from  Chiocoteague 
Island  (grid  FM27).  His  group 
plans  an  impressive  operation  on 
50.  144,  220,  430,  903.  1296,  and 
2304  MHz.  Do  you  think  any  of 
these  guys  would  work  so  hard  to 
turn  on  these  bands  if  there  wasn't 
any  DX  action  and  excitement  on 
VHF  and  UHF? 

Modest  Requirements 

No,  you  don't  need  to  go  out 
and  spend  a  zillfon  dollars  on 
good  VHF/UHF  gear.  You  can  get 
perfectly  acceptable  results  with 
transverters,  which  will  take  an 
SSB  signal  from,  say,  your  HF  rig, 

i9ee 


translate  it  to  a  hrgher  frequency, 
and  downconverl  VHF/UHF  sig- 
nals for  reception  on  the  HF  rig. 
Many  transverters  come  in  kit 
form,  but  others  are  already  as- 
sembled. You  don't  need  kilo- 
watts of  power  to  have  a  re- 
spectable signal  on  the  higher 
bands,  either.  One  or  200  watts  is 
serious  RF  at  these  frequencies, 
and  a  modest  VHF  amplifier  costs 
about  one  tenth  the  price  of  an  HF 
amplifier. 

I  like  to  work  at  VHF  and  UHF. 
because  the  erection  of  a  high 
gain  antenna  system  doesn't  re- 
quire a  great  deal  of  real  estate  or 
manpower.  Rotor  systems  are 
smaller,  too, 

Alt  in  all^  you  keep  the  costs 
down  with  smaller  system  require- 
ments. Take  a  look  at  previous 
"Above  and  Beyond"  columns  to 
see  how  inexpensively  you  can 
get  on  the  other  bands. 

Campaign  for  902  MHz 

Not  long  ago  I  asked  a  few  hams 
if  they  knew  of  any  activity  in  their 
area  on  the  33cm  band.  More  than 
one  answered  wKh  something 
like,  "You  mean  1296?  Nah."  No, 
1  meant  33cm,  not  23.  "That's  not 
a  ham  band,  .  Jsil?"  AlUogether, 


hit  list.  They'll  be  after  that  band 
once  they  get  220  MHz. 

I  had  a  nice  chat  the  other 
day  on  70cm  with  Harry  Chase 
WA1VVH-  Harry^s  got  the  UHF 
bug,  and  he's  doing  a  tot  of  inter- 
esting work  on  902  and  1 296  MHz. 
In  fact,  Harry  is  custodian  of  the 
919.10  MHz  repeater  in  Pepper- 
eJI,  MA.  He  expressed  disappoint- 
ment at  the  lack  of  press  902  MHz 
gets.  1  have  been  pro-902  from  the 
beginning,  and  I  thought  Harry 
brought  up  some  valid  points.  1 
think  73  should  do  its  bit  to  pro- 
mote activity  on  33cm. 

There's  a  great  lack  of  derailed 
information  on  groups  actually  in- 
volved with  33cm  work.  I  know  of  a 
few  ATV  and  repeater  clubs,  and 
packeleers  are  investigating  high- 
speed networks  on  this  band. 
Most  of  these  groups  operate  in 
relatrve  isolation,  however.  We 
need  to  document  and  keep  track 
of  all  the  activity  on  902  MHz  to 
aid  and  encourage  these  groups' 
work.  Also,  a  central  source  of 
33cm  material  woufd  help  dispel 
the  notion  that  there's  no  activity 
on  the  band.  This  will  be  very  im- 
portant when  the  FCC  accepts  a 
petition  from  a  commercial  inter- 
est group  to  take  the  33cm  band 


''Think  long  and  hard 

about  exploring  some  of  the 

many  (albeit  poorly  publicized) 

possibilities  on  the  VHF 

and  UHF  bands/' 


now.  turn  to  Section  97.61  of  me 
Amateur  Radio  Service  Rules  and 
Regulations.  Yes,  the  902-928 
MHz  band  is  allocated  to  amateur 
radio. 

Take  a  look  at  the  1967-88 
ARRL  Repeater  Directory.  You'll 
find  a  handful  of  900  MHz  ATV 
repeaters  and  two-and-a-half 
dozen  FM  repeaters  scattered 
from  Massachusetts  to  California. 
Disappointing,  to  say  the  least. 
but  understandable  considertng 
the  lack  of  readily  available  900 
MHz  equipment.  Certainly  the  Big 
Three  amateur  radio  manufactur- 
ers don't  support  902  MHz,  and 
Tve  only  come  across  a  couple  of 
33cm  transverters  in  the  past  sev- 
eral years. 

I  don't  get  it.  We  go  to  aEI  the 
trouble  to  get  a  902  MHz  alloca- 
tion from  WARC,  and  hardfy  any- 
one takes  advantage  of  itt  You'd 
better  believe  that  902  MHz  is 
next  on  the  commercial  interest 


away  from  us. 

Thus,  we  have  two  main  ^aJs 
for  the  "73  for  33"  campaign.  We 
need  an  individual  or  group  to  co- 
ordinate and  disseminate  33cm 
information*  and  to  keep  902  MHz 
enthusiasts  in  touch  with  each 
other.  Then,  of  course,  we  need 
the  shakers  and  movers  at  902  to 
start  writing  articles  promoting  the 
band.  Since  there  is  little  commer* 
cial  gear  available,  1  expect  quite  a 
few  good  33cm  proiects  to  grace 
the  pages  of  73.  Get  busy  and 
start  writing! 

Is  this  just  a  902  MHz  pie 
in  the  sky?  Well,  that's  what  a 
lot  of  people  thought  about 
Wayne's  push  for  FM  repeaters 
20  years  ago.  Sometime  around 
1998,  when  I  ask  hams  to  describe 
the  activity  on  VHF  and  UHF, 
I  expect  to  hear  things  like  "digital 
ATV."  ''40  megabaud/'and  even 
"902  MHz.**  Remember,  73 
for33t 


^su's  FT-736R 
Becauseyou  never  know 

who's  listening. 


Why  just  dream  of  talMng 
beyond  earth? 

With  \aesu's  new  FT-736R 
VHF/UHF  base  station,  you 
can  discover  some  of  the  best 
DX  happening  in  ham  radio. 
Via  moonbounce.  TVopo.  Aurora. 
Meteor  scatter.  Or  satellites. 

You  see,  the  FT-736R  is  the 
most  complete,  featui'e-packed 
rig  ever  designed  for  the  serious 
VHF/UHF  operator.  But  you'd 
expect  this  of  the  successor  to 
our  legendary^  FT726R. 

For  starters,  the  FT-736R 
comes  factor\'-equipped  for 
SSB,  CWand  FM  operation  on 
2  meters  and  70  cm  (430-450 
MHz!),  with  two  additional  slots 
for  (ii)tional  50  MHz,  220-MHz, 
or  1.2-GHz  modules. 

Crossband  full  duplex  capa- 
bilih'  is  built  into  everv  FT-736R 

4-*  V 

for  satellite  wTirk.  .'\nd  the  satel- 


lite tracking  function  (normal 
and  reverse  modes)  keeps  you 
on  taiget  through  a  Lumsponder. 

The  FT-736R  delivers  25 
watts  RF  output  on  2  meters, 
220  MHz.  and  70  cm.  .And  10 
watts  on  6  meters  and  1.2  GHz. 
Store  frequency,  mode,  PL 
frequency;  and  repeater  shift 
in  each  of  the  100  memories. 

For  serious  VHF/  UHF  work, 
use  the  RF  speech  processor. 
IF  shift.  IF  notch  filter.  CWand 
FM  wide/narrow  IF  filters. 
VOX.  Noise  blanker.  Three- 
position  AGC  selection.  Preamp 
switch  for  activating  your 


tower-mount  preamplifier.  Even 
an  offset  display  for  measuring 
obsen^ed  Doppler  shift  on 
DX  links. 

And  to  custom  design  your 
Fr-736R  station,  choose  from 
these  popular  optional  accesso- 
ries: Iambic  kever  module. 
FTS-8  CTCSS  encode/decode 
unit.  F\'S-1  voice  synthesizer. 
FMP-1 AQS  digital  message 
display  unit.  1.2-GHz  ATV  mod- 
ule. \ID-IB8  desk  microphone. 
E-736  DC  cable.  And  CAT 
(Computer  Aided  H^sceiver) 
system  software. 

Discover  the  FT736R  at 
yourYaesu  dealer  today.  But 
first  make  plenty  of  room  for 
exotic  QSL  cards.  Because 
you  never  know  who's  listening. 
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..pacesetter  in  Amateur  Radio 


TS-940S 


Competition  class 
HF  transceiver 

TS-940S— the  standard  of 
performanQe  by  which  all 
other  transceivers  are  judged. 
Pushing  the  state-oMhe-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  theTS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field-proven  performance 
shows  that  the  TS-940S  is 
"The  Number  One  Rated  HF 
Transceiver!" 

•  100% duty  cycle  transmitter. 
Kenwood  specifies  transmit  duly 
cycfe  time.  The  TS-940S  ts  guar- 
anteed to  operate  at  full  power 
output  for  periods  exceeding 
one  hour.  (14.250  MHz,  CW,  110 
watts.)  Perfect  for  RTTY,  SSTV, 
and  other  long-duration  modes. 

•  First  with  a  full  one-year 
fimited  warranty. 

•  Extremely  stable  phase  lock- 
ed IcMjp  (PLL)  VFO,  Reference 
frequency  accuracy  is  measured 
m  parts  per  miffloni 
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AF  tune  operation 
•  n»e  AF  TUNE  iunction  reifucet 
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})  CWVaHabte  Bandwidth  Tuning,  Vary  the 
passband  wcdth  CDntmuously  in  trie  CW,  FSK, 
and  AM  modes,  without  affectirg  tht  center 
fre(|uency  This  effectively  minimizes  QRM 

from  nearby  SSB  and  CW  signals. 

2)  AFTune. Enabled  with  ths  push  of  a  button, 
ttiis  CW  interference  fighter  inserts  a  tun- 
able, three  pale  act  ivefi9terbetw«entbeSSB/ 
CWdemoduiatDr  end  the  audio  amplifier  Dur- 
ing CW  OSOs.  this  conUQl  can  be  used  to 
reduce  interfiling  signals  and  noise,  and 
peaks  audio  frequency  rasponst  for  optimum 
CW  perf  ormance 


3)  SSB SiopeTuning, Operating  in  tfieLSBand 
US3  modes,  this  front  panel  control  iilows 
independent,  cantinuously  variable  adjust' 
mentofthehighorlowtrequencyslopesaffha 
IF  passband,  The  LCD  sub  display  illystratia 
the  filtering  position 

4>  IF  Notch  FWer.  The  tunable  notch  filter 
shaipJy  attenuj^tes  intertermg  Signals  liy  as 
mu  ch  as  40  ai  As  shown  here.tht  interfering 
signal  in  rtductif.  ivhile  the  desired  sif  r>al 
remdtns  unaffected  The  notch  filter  works  tn 
all  modes  except  FM. 


•  Complete  aH  band,  all  mode 
transceiver  with  general 
coverage  receiver  Receiver 
covers  150  kHz-30  MHz.  All 
modes  built-in:  AM,  FM,  CW.  FSK. 
LSB,  USB. 

•  Superb,  human  engineered 
front  panel  layout  for  the 
DX-mrnded  or  contesting 
ham.  Large  fluorescent  tube 
main  display  with  dimmer;  direct 
keyboard  input  of  frequency; 
flywheel  type  mam  tuning  knob 
with  optjcal  encoder  mechanism 
ail  combine  to  make  the  TS-940S 
a  joy  to  operate. 

•  One- touch  frequency  check 
(T-F  SET)  during  split 
Operations* 

•  Unique  LCD  sub  display  indi- 
cates VFO,  graphic  indication 
of  VBT  and  SSB  Slope  tuning, 
and  time^         _- .  ^-^^ — ^-  ^  "^ 

•  Stniple  oifclstep  nnode  chang- 
ing wfth  CW  announcement 

•  Other  vital  operating  func- 
tions. Selectable  semi  or  full 
break-in  CW(QSK),RIT/X]lalJ 
mode  squeich,  RF  attenuator  filter 
select  switcti.  selectable  AGC, 
CW  variable  pitch  control,  speech 
processor,  and  RF  power  output 
control  programmable  tsand 
scan  or  40  channel  memory  scan. 


Optional  accessories: 

*  AT-940  full  range  (160  10m)  automatic 
antenna  tuner  •  SP'940  external  speaker 
with  audio  filtenng  •  YG'455C-1  (500  Hz), 
YG-455CN-1  (250  HzK  YK-88C-1  (500  Hz>  CW 
filters;  YK-88A-1  (6  kHz)  AM  filter  •  VS-1  voice 
synthesizer  *  SO-1  temperature  compensated 

Cornpmte  service  /nanuses  are  a^aiia5/e  hraii  Keny^ood  transceivers  ^nd  most  scCBSSoriBB 
Specifmafrons,  features,  and pncGs ^re  subject  to  chaf\ge  wUhouf  notice  orobligaiion. 


crystal  oscillator  *  MC-43S  UP/DOWN  hand 
mic,  •  MC'60A.  MC-80.  MC-85  deluxe  base 
station  mics.  •  PC-1A  phone  patch  •TL-922A 
linear  amplifier  *  SM'220  station  monitor 
•  BS-8  pan  display  •  SW-200Aand  SW-2000 
3WR  and  power  meters  •  IF-232C/IF-10B 
computer  intertace. 
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